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150 Nassau St, N 
ication beginning fir 
Jas D. Phelan, 


Mayor Elect 


MAYO'S OFFICE, 
St. LOUIS. 


August 13, 1896. 
City Covernment, 
New York. 
Gentlemen: 

I have received your sample copy of “City Government”. I have not 
haa time to examine it as much as it deserves, but the general make up 
of the paper comiends itself, and the subjects treated are of vital 
interest to, not only the dwellers in cities, but all patriotic Ameri- 
cans. The problem of city government is one of the most difficult the 
Republic has to handle. I have no doubt the good sense of our peo;le 
Will solve this problem right, and in the mean time judicious agitatica 
will assist greatly. 

Wishirg you success in your new enterprise, 

I an, 
Very truly yours, . 
(ts Uatbre iy 


Mayor 


vernmment Publishing Co., 


150 


Gentlenen:- 
y Government” strikes a responsive chord in 
ed in the great and grave problem of municipal 
It is splendidly edited, treating in a masterly man- 
he questions it discusses. Its scope of usefulness is large, 
anc a6 an educator it can scarcely fail to accomplish great and 
good results. 
The problem of city governcent is a business proposition, 
your magazine will doubtless materially assist in its croner 
solution. 


Yours truly, /) 


ne. MA. (ae 
/] ss , Ma yor . 
4 4 


City or New York. 


OFFICE OF THE MAYOR. 


August 12th, 1896. 


City Government Publishing Company, 
No. 301 American Tract Society Building, 
New York City. 
Gentlemen; - 

I am in receipt of your recent favor, 
together with copy of the first number of "City 
Government”, a monthly magazine devoted to the 
practical affairs of mumicipalities. 

Municipal government, especially in our 
largely crowded localities, is the most serious 
test of self-government under our representative 
system. To provoke discussion and an exchange 
of views on this subject is desirable and should 
be beneficial. 


Very truly yours, 


Le 
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AMERICAN SOCIETY OF MUNICIPAL IMPROVE- 


MENTS. 


In this issue of the Ciry GOVERNMENT? will be found a num- 
ber of the papers read at the recent Chicago convention of the 
American Society of Municipal Improvements. All of these 
papers were prepared by eminent authorities on the subjects 
treated, and they will doubtless prove of great value to city 
officials and tax payers generally. 

Officers of the society for the ensuing year were elected as 
follows: President, August Herrmann, Cincinnati; vice-presi- 
dents, E. R. Kerr, Chicago, and Ernest 
Adam, Newark ; Fulton, Allegheny ; treasurer, 
J. L. Kennedy, committee on finance, L. W. Rund- 
lett, St. Paul, F. Munro, Omaha. 


B. Guthrie, Buffalo; W. 

secretary, D. L. 
Nashville ; 
J. O'Brien, Oswego, and G. F. 





9&6 AUGUST HERRMANN, PRESIDEN '1 


President Herrmann appointed the standing committees as 
follows: 


Street Paving—A. D. Thompson, Peoria, Ill.: Nelson P. Lewis, Brooklyn, N. 
Y.: W. G. Wilkins, Allegheny, Pa. 

Electric Street Lighting—J. A. Cabot, Cincinnati, 0.; F. W. 
apolis, Minn.; J. If. Pearson, Louisville, Ky. 

Sewerage and Sanitation—George H. Frost, Plainfield, N. J.: M. A. Down- 
ing, Indianapolis. Ind.; Peter Weidner, Dayton, Ohio. 

Water-works and Water Supply—E. H. Keating, ee, Ontario; M. L. 
Holman, St. Louis. Mo.; M. R. Sherrerd, Newark, N. J 
Taxation and Assessment—G. F. Munro, ow Neb.; 
Bedford, Mass.; R. E. Horner, Parkersburg, W. 

City Government and Legislation—C, C. row. Indianapolis, Ind.; C. ¢ 
Waddell, Chillicothe, Ohio; L. E. Farnham, Camden, N. J. 

Disposition of Garbage and Street Cleaning—Dr. J. L. Hess, Cleveland, Ohio; 
Frank V. Matty, Syracuse, N. Y.; 8. Brockman, pres, Wis. 

war Lansing H. Beach, Washington, D. C.; Capt. M. M. Drake, Buffalo, 

; E. W. Boynton, fancy Iowa, 


ia was selected as the place for the convention of 
next year. 

August Herrmann, the new president of the society, is the 
president of the board of administration of the city of Cincin- 
nati. He has taken a lively interest in the society ever since 
its organization and will prove an efficient and energetic presi- 
dent. The Nashville convention will surely be a success, 


Cappelen, Minne- 


. C. Hathaway, New 
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MODERN STREET RAILWAY TRACK CONSTRUCTION 
ON ASPHALT PAVED STREETS. 


BY F. W. CAPPELEN, CITY ENGINEER OF MINNEAPOLIS, MINN. 


The travelling public today is very much more extravagant 
in its demand for comfort—and, we might say, luxuries—than 
it was a few years ago. This refers not alone to the equipment 
of a railroad, but also to the roadbed and track, and it is a 
common remark to hear that such and such a road is preferred 
to any other because of its easy track and well maintained road- 
bed. This is as it ought to be. Upon the condition of the 
track depends the successful operation of the road to a large 
extent; also the life of the rolling stock and the safety of life 
and goods transported by the railway company. 

As an illustration of the demand for first-class equipment the 
writer is reminded of an incident that occurred in Minneapolis 
during this season's fall festivities. A great many floats par- 
ticipated in a magnificent parade one evening, and among 
them appeared, placed upon a small truck, a little 2x4 street car 
for one mule, labelled with a large sign thus: 

‘We rode in this in '74 and were happy.” 

Immediately behind this came a beautiful, 
electric car with this: 

‘* We ride in this today and kick.”’ 

On ordinary railroads the entire track is, practically, con- 
stantly patrolled, so that bed and track can be kept in as good 
condition as the management desires. Low joints are readily 
raised, bad ties easily exchanged for good ones, bolts tightened, 
etc., as everything is in plain view to the men in charge. The 
conditions are entirely different on a street railway. 

After the track is down nothing is visible but the top or run- 
ning surface of the rail, and when a joint sags it means the rip- 
ping up of the pavement of the street at that point to do the 
required work of putting the track in proper alignment and to 
proper grade, The same is the case when removal of ties or 
rails becomes neceseary. In addition to the cost of properly 
caring for the track itself comes the cost of repairing the pave- 
ment between the tracks, it being taken here for granted that 
the corporation owning the street railway will at least care and 
pay for the pavement in the space from outside to outside rail 
on a double-track road. The repair bills in a street railway 
system operated with horses were comparatively small, al- 
though the track construction generally was poor. The cable 
roads made far better track construction an absolute necessity, 
and companies that attempted and are attempting light and 
poor track construction for electric street railways have found, 
or will find, that the expense for maintenance of track is a big 
item. 

The ordinary horse car weighs about 11,000 pounds, the 
cable car 12,000 pounds, and the electric car from 19,500 to 
43,000 pounds. These figures speak for themselves. The city 
of Minneapolis was one of the first in the United States to 
change its horse railway system into an electric system, and 
made the entire change of 100 miles in one year. 

The company, however, did not change track and rail very 
much, but used a great amount of four-inch light rail—forty-five 
pounds and fifty-four pounds per yard. The Johnston seventy- 
eight-pound girder rail was also used, and, after considerable 
wrangling, the city Council permitted the company to use the 
Shanghai six-inch seventy-pound T rail on some new exten- 
sions. 

As most of the streets were paved with six-inch cedar block 
on two-inch foundation plank, a great deal of trouble was ex- 
perienced with the pavement next to the rails and between 
them. 

The ties had to be cut down, or four-inch blocks were used 
with the six-inch ‘‘T” rail. Strips of wood were placed along 
the rail to form the groove for the flanges of the car wheels to 
run in. The rails were spiked to pine ties on two-feet centres, 
and most anything used for ballast. 


latest-improved 








98 CITY GOVHRNMENT 


In a good many cases cobblestones were used between the 
rails. The city charter, however, provides that the space be- 
tween rails must be paved with the same material as the bal- 
ance of the street, but the City Council would occasionally 
grant the company the right to do differently. After a while 
asphalt was ordered on certain streets, and the street railway 
company was obliged to look at the matter of track construc- 
tion in a different way, but finally got permission to pave be- 
tween rails and tracks with granite, and the city put granite 
wanes on the outside of the rail. The six-inch seventy-eight- 
pound Johnson girder rail was used, but no particular care was 
teken in the ballasting of the tracks, and the result was, of 
course, that it settled and the asphalt broke away after a short 
period. 
' This year several principal down-town streets were ordered 
sates and the writer was delighted to learn that the street 

ilway company would do everything in its power to construct 
a on class track in every respect. 

For all crossings and curve work the so-called Johnson (Pa.) 
guaranty work was used. All switches and frogs have remov- 
able Harvevized steel pieces, and it is expected that this work 


will stand, in the worst places, at least nine years. The life of 


the old frogs, etc., did not exceed five years, and they were 


generally sania bad after two years’ wear. 

Ties were used for this part of the track, and they were set 
in, concrete, and the womens intersection and cross-overs were 
paved with fine cut granite, set in cement mortar, and the 
filled with cemen 

k work 60 feet long’‘‘T”’ rails were 
American Society, 80 pounds, tive-inch 
vh, standard. Three methods of con- 
> track were used. 

‘company owns the street railway system both in 

eapolis and St. Paul, and work was commenced in St. 
Paul somewhat earlier than in Minneapolis. The first plan was 
used there in the following manner: After the sub-foundation 
had been thoroughly rammed or rolled, the necessary slight 
excavation was made : Yr a concrete beam to run longitudinally 
under the rail. This beam was eight inches in depth and fifteen 
inches wide, and constructed so that the top surtace would be 
at the proper grade to receive the base of the rail. This beam 
was formed between boards. The concrete used consisted of 
one part Empire Portland cement, two and one-half parts of 
sand, and four and one-half parts crushed rock. Upon the 
beams, after they had set, the rails were placed and tied to- 
gether every ten feet with 2x3-8 tie rods set on edge. 

After the rails were lined up the joints were welded, room 
being left in the concrete every sixty feet for the joints. The 
street railway company experimented last winter with the so- 
called Falk cast welded joints and adopted them for all future 
work. The joint is made in the following manner: The rails 
where the joint is to be made are first thoroughly cleaned with 
files and emery paper; cast-iron moulds are then placed around 
the joint, held in place with clamp screws, both horizontally 
and vertically. It was found necessary to have a very heavy 
vertical screw to prevent the joint from heaving on account of 
expansion due to the heat developed. 

After the moulds were placed the molten metal was poured 
and the joints completed. After cooling the moulds were re- 
moved and any rough edges left were trimmed off. The joint 
is made so that a flange way is formed in the cast, The 
company owns two of the so-called cast welding machines, 
made by the Falk Manufacturing Company, of Milwaukee, 
Wis. The cost of the machine is about $2,500, and the capac- 
ity 8,500 pounds per cast, The joint for the eighty-pound 
rail requires about 138 1-2 pounds of metal, and the cost per 
joint is about $2. This includes the cost of fixing the rails for 
the joint. <A forty-five-pound rail requires 102 pounds for a 
joint, and a fifty-four-pound rail requires 115 pounds for a 
joint. A mixture of half pig and half casting scraps gives the 
best results. The furnace is loaded in layers, beginning with 
wood, coke and pig, coke pig, etc. 

After the joints were made Milwaukee cement concrete, six 
inches in thickness, composed of one part of cement to two 
and one-half parts of sand and four and one-half to five parts 
of rock, was placed to proper grade to receive two and a half 
inches of asphalt pavement across the entire street and between 
rails and tracks, leaving enough space on the inside of the rails 
to place aiong the same granite blocks four and a half inches 
deep, three and a half inches wide, and nine inches long. 

These blocks were, however, set simultaneously with and in 


jOints were 


os CRS | SSRN a as 


November, 1806. 


the concrete, being separated from the head of the rail by a 
one and a fourth-inch wooden strip, so as to form the flange 
way for the car wheels. After the strip was removed the lower 
two and a half inches of the space left was filled with cement 
grout, and the upper two and a half inches to the top of the 
rail was filled with asphaltic cement, consisting of about 30 per 
cent. asphalt and the balance limestone dust. 

This mixture remains soft enough to form the proper groove 
when the first car is run over the track. The joints between 
the granite blocks were filled with asphaltic cement. 

After the track work was completed as described, the asphalt 
pavement proper was put down flush to the top of the rails 
everywhere but where the groove was. 

Considerable trouble was experienced in St. Paul with the 
rails after the joints had been cast. Ina little while about 
1,500 feet of track looked like a snake, and it was very difficult 
to get the track back in line. In fact, the superintendent of 
the street railway company thought he would be obliged to cut 
the rails, but he got along without doing so. When the work 
came up in Minneapolis this matter was discussed, and it was 
thought advisable to proceed in another way. 

Ties were placed about every six feet to eight feet apart, and 
the rails were lined up and temporarily fastened to the ties; 
then the cast-iron joints were made, and the concrete beam put 
in between ties in the same manner as in the first case. The 
ties were then pulled out, the space filled, and the balance of 
the street concreted and completed as before. 

The rails were also spiked to the concrete beam as soon as it 
was in place. The track was kept in perfect alignment this 
way. After further discussing the work as it progressed, a fur- 
ther modification in constructing the beam was adopted. As 
it was not always possible to follow up with the concrete work 
of the street proper as fast as the beam was built, a good bond 
was not obtained between the beam and the other concrete, so 
the method was changed this way: The ordinary concrete was 
put down outside and inside the rails, forming a rough groove 
about eight inches deep, tifteen inches wide at the bottom, and 
cighteen to twenty inches at the top. 

In this groove, as soon as it was built, the beam concrete 
was placed; otherwise the construction was as in the second 
case. 

The cost per foot of rail for the beam construction, only in- 
cluding grading for the same, was, in the first case, 26 cents; 
in the second case, 26 cents, and in the third case, 27 cents. 
The filler cost about 5 cents per foot. 

The cost of putting down temporary ties and laying, lining, 
and surfacing one mile of single track preparatory to putting in 
concrete beams, and including labor and material used in weld- 
ing the joints was (approximately) $850. 

In connection with this change of track construction the 
writer changed the cross sections of the streets as well as the 
intersections, where repaving was done. All the old streets 
have very deep gutters, from twelve to fifteen inches, and even 
more. This made it necessary at intersections to use bridges 
over the gutters at the corners, making them unsightly, in the 
first place, and generally the gutters were easily filled under 
the bridges, and, finally, too much space of the street was lost. 

Wherever repaving has been done this was changed, so that 
now the gutters are only six to eight inches in depth, with cor- 
ners of the streets rounded off to twelve-foot radius and the 
street raised at the corner, so that only a step to the pavement 
of from four to five inches is needed. 

Drainage is taken care of by putting in double catch basins. 
This makes beautiful intersections and pleases everybody. 

On a fifty-foot roadway paved with asphalt and without 
tracks, eight-inch gutters and ten-inch crowns are used; with 
tracks, eight-inch gutters and seven-inch crown from rail; on 
streets before changed, fifteen-inch gutter and _ twelve-inch 
crown. 

The cost per mile of a double track constructed as described 
would be about: 

Cost of putting down temporary ties and laying, lin- 

ing, surfacing, joints, etc., of double track....... $1,700 00 
Beam work, etc 6,968 oo 
*Rails and tie bars. 9,400 00 
Asphalt paving at $2. 43 per ‘square yard, ten-year 

guaranty...... pdesteveseciseneses AE 

Total per mile. . . + ++ «$33,908 00 

This is a very heavy expense, and it is sincerely hoped that 

the construction will prove satisfactory. 


ee ie ee ee oe oe ee 
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About two and a half miles have been completed this season 
in Minneapolis. 

As far as the writer knows, the construction has only been 
used in Montreal, Toronto, and perhaps Detroit. In the two 
Canadian cities the cast welded joint was not used. The writer 
would suggest that a different T rail be used, viz.: a rail six 
inches high, with a six-inch base. The four and a half-inch 
granite blocks ought to be five and a half inches deep, and the 
six-inch base would give a better bearing on the concrete 
beam. 

It may be of interest to know that the Warren-Scharf As- 
phalt Paving Company claims a patent on the method of form- 
ing the asphaltic flange way before referred to. This company 
did all the paving on streets with car tracks, and E. M. Ayers, 
using Utah lime rock asphalt, laid all streets without tracks. 


*Sixty-foot rails cost $2 a ton more than thirty-foot rails. 


ADVANTAGES OF AN ASPHALT TESTING 
LABORATORY. 


BY N. P. LEWIS, ENGINEER OF STREET MAINTENANCE AND 
REPAIRS, BROOKLYN, 


It must be admitted that the chemical properties of asphaltum 
and the other materials which are combined to form the asphalt 
pavement usually laid in this country at the present time, what 
change, if any, these elements undergo when mixed together, 
and what physical and chemical changes take place in the pave- 
ment after subjection to street traffic and exposure to the 
weather, are subjects which to the municipal engineer are 
usually shrouded in mystery. Nor is this surprising. Such 
pavements are usually laid under a guarantee of from five to 
fifteen years, and the contractor is very likely to take the 
ground that he knows from long study and experience just what 
treatment and mixture will give the best results with his par- 
ticular material. And if the engineer ventures to insist upon 
any variation from the methods he wishes to follow, why he 
(the contractor) will not be responsible for the results. He will 
tell you that Prof. , the company’s consulting chemist, 
has devoteda lifetime to the study of the subject, and has 
prescribed a certain mixture, and, of course, he knows what will 
vive the best results. 

The engineer is thus placed in a difficult position, and is 
quite likely to accept the contractor’s view, while the same is 
true to a greater deyree in the case of the administrative officer 
at the head of the Public Works Department, who is almost in- 
variably a man without technical training. 

The laying of asphalt pavements in American cities has, up 
to within a very few years, been almost wholly done by one or 
two companies who obtained their material from a single source, 
and it was therefore of about the same quality, and, as similar 
methods were followed, the results were fairly uniform, and, 
upon the whole, satisfactory. 

New sources of supply have recently been developed, and it 
has frequently happened during the past year or two that, where 
specifications have been so framed as to admit any material 
meeting certain specified requirements, five or six bidders have 
submitted proposals for laying as many different kinds of 
asphalt. The municipality should be in a position to profit by 
this competition. Few, if any, of the new companies are able 
to refer to pavements which have been laid for five years or 
more, and, time being the best, and, in many instances, the 
only testimonial of value, the engineer is in doubt as to whether 
some of the proposals should be considered. It is generally 
deemed wise to let others do the experimenting, and 
when results have been assured, profit by their experience. 
The asphalts furnished from different localities differ very 
materially in chemical and physical characteristics, and each 
requires special treatment, Many of the new companies are 
still feeling their way, and do not seem satisfied as to the best 
treatment of their material under given conditions of climate 
and traffic, 

The writer’s own experience may have been exceptional, Out 
with thirteen contracts carried out by one of the new com- 
panies in 1895, he is convinced that not less than six different 
mixtures were used in laying pavements which would be sub- 
ject to conditions which were identical. 

The engineer is not and cannot be expected to be a chemist, 
though he should have a general knowledge of the properties of 
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asphalt, and should be capable of outlining the investigations 
to be made, while a yonng graduate of a good technical school, 
who has made chemistry the special feature of his course, can 
carry out the work which may be indicated. The writer is not 
a chemist, and his intention is not to prescribe the best method 
or any method of conducting a laboratory for the purpose 
described, but to urge upon municipal officers the necessity of 
an independent investigation of materials and methods, that 
they may be able to know exactly what is given them under 
contracts for asphalt pavements, to correct irregularities and 
variations in the product, and if results should be unsatisfac- 
tory, to indicate the cause and prescribe the remedy. In a 
word, the engineer should know at least as much about the sub- 
ject as the contractor. 

Judging from the published reports of the engineers of various 
cities, almost nothing has been done in the line of analysis, or 
even observation and record, of the pavements after they are 
laid. With one or two notable exceptions these reports con- 
sist merely of a dry recital of the streets which have been 
paved, the area of the pavement laid, the mileage and total 
cost. When exceptional efforts are made to. be explicit the 
character of the work is more fully described, the cost of the 
different items and cost per unit of measure are given. There 
is little, if anything, which will add to the general information 
on the subject, or be of benefit to other municipal engineers. 

I do not think that the results which may be obtained from 
observation and experiment should be regarded as personal 
capital of the observer or experimenter, but should be added to 
the general knowledge of the subject and given to the profes- 
sion. Without any desire to be personal, | think an outline of 
the work done in a modest little laboratory recently established 
by the writer may be of value. 

As the result of an earnest request, the Common Council of 
the City of Brooklyn authorized the equipment of a laboratory 
for chemical and physical tests of paving material at an expense 
of $1,000. An unused corner on the top floor of the building 
in which the Public Works Department is housed was par- 
titioned off, and the necessary closets, shelving, fume chamber, 
gas and water pipes were put in. The services of a young 
graduate of a local technical school, who had for two years 
after graduation acted as an instructor in quantitative analysis, 
were secured at a salary of $1,000 a year. An outline of the 
work to be done was given him, the methods discussed, and 
apparatus and chemicals essential for the purpose were provided. 
The cost of fitting up quarters was $365, while that of apparatus 
and supplies was $650, an excess of $35 over the amount 
appropriated. A list of the supplies purchased it is unnecessary 
to give, but the items may be summarized as follows: 





Glassware (flasks, beakers, condensers, etc.)............ $ 95 
Bottles (‘‘ Reagent,” ‘‘ Saltmouth,” ‘* Tinctures”’)...... 35 
CGS 6.5. s kon ankc aa Seere ad aeeeh heen ekenbeeadan 70 
Platinum (cracthbes, dishes, G6C.). <<. ic0ccsccvecusecess 80 
Petia Rs wa 565 6986665 oak te se ene dndwemctes 60 
Balance Sor lone We x 6 6.6650 ecrwcvewcasavans 30 
Gas stoves, Bunsen burners, ring stands, clamps, etc.... 30 
Miscellaneous apparatus and accessories...............-- 250 

DOR: 00 28xetnnda ieee cee eedeweeneveenn diduwes $650 


It should be noted that the laboratory was equipped for 
general analytical work, it being found that the additional cost 
required to make it complete was trifling when compared with 
the expense involved in fitting it for asphalt work alone. It was 
considered poor economy to prepare for asphalt work only and 
leave ourselves unprepared to make any simple test or deter- 
mination not strictly in that line. 

Early in May we were prepared for work. The scope of the 
investigations has thus far been modest, and the analyses made 
are about as follows: 

Frequent visits are made to the plants of the different com- 
panies, and samples of crude and refined asphalt, petroleum 
residuum, or maltha, with the asphaltic cement, limestone and 
sand are frequently taken, and partial or complete analysis 
made. The inspector on the street is always provided with a 
thermometer to test the temperature of the paving mixture as 
delivered and laid. Samples of the new pavement are taken 
from each block, and the location actually recorded. As many 
as possible of these samples are analyzed at once, a determina- 
tion being made of the amount of matter soluble in bisulphide 
of carbon, the percentage of matter volatile at a fixed temper- 
ature, and, in a number of cases, in each different kind of 
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material which was laid, the percentage of petroline and 
asphaltine is determined. Special note is also made of the 
physical characteristics of the insoluble residue, particularly of 
the variations in size of the particles. The remainder of the 
sample is filed away for future reference, the intention being to 
make examinations of the pavement taken from the same 
locality at subsequent times and see what changes shall have 
taken place in the material in the street which has been subjected 
to traffic of known density, under various degrees of temper- 
ature, humidity, etc., and in that which has been lying upon the 
shelves of the laboratory. 

In the asphalts a determination is made of the total bitu- 
minous matter, dividing it into petroline and asphaltine, the 
organic matter, not bitumen, the mineral matter, the specific 
gravity of the asphalt, etc. 

Flash and fire tests are applied to the petroleum residuum 
oils and their specific gravity is determined, the use of an 
uniform quality of residuum oil being of great importance. 
In case a maltha or liquid asphalt is used, as in the practice 
with the California asphalt, the same tests are applied, while 
the amount of matter soluble in bisulphide of carbon is deter- 
mined, as well as the percentage of water and matter volatile at 
250 degrees F. 

rhe results thus far obtained have been interesting, and have 
established the reason for several phenomena which were 
observed, but their greatest value will not be realized until the 
pavements can be observed after several years of use, while a 
study of these analyses in connection with data as to the cost 
of maintenance and of the volume of traffic which the pavement 
has sustained should add materially to the general knowledge 
of the subject and aid in determining the best treatment for the 
different products. 

It is very satisfactory to the engineer to be able to determine 
the actual cause of any failure or unusual condition which may 
be observed. Thus when in completing acontract with Alcatraz 
asphalt, the last 100 feet laid appeared suddenly to have lost all 
its cohesiveness and was not consolidated by the roller, an 
examination showed that the mixture contained but 4.46 per 
cent. of matter so'ble in bisulphide of carbon, while that 
which had previousl: been laid showed 8.75 per cent. Of 
course the contractor lost no time in removing it, but it showed 
that there was carelessness somewhere, As there was no 
change made in the mixture, the conclusion was that the tanks 
were worked too low and a large amount of mineral sediment 
was drawn off into the cement. This might have occurred toa 
much less degree, so as not to have been noticeable, and yet 
resulted in a piece of pavement so low in bitumen as to become 
friable and disintegrate in a very short time, 

Another case was that of a pavement which in its sccond 
summer appeared considerably softer than when first laid, 
certain spots of limited area being so plastic that a hole could 
be made entirely through the wearing surface with the heel of 
one’s shoes, while in a few hours it would resume its normal 
surface. Laboratory examination of the pavement from one of 
these soft spots showed that in the upper surface the percentage 
of soluble bituminous matter was 10.74, at the bottom 15.69, 
while an average sample from top to binder showed 12.91 per 
cent., and at the bottom next to the binder were found portions 
of asphaltic cement entirely free from sand. This street was one 
of the first laid with a binder formed of asphaltic cement instead 
of coal tar, and the trouble was undoubtedly due to the fact 
that in spreading the binder course an excess of the cement 
accumulated at these places which in time soaked up into the 
wearing surface, forming a mixture too rich in bitumen to sus- 
tain ordinary street traffic in hot weather. The same trouble 
has occurred in pavements laid with tar binder. The necessity 
is thus shown of carefully removing these portions cf the binder 
where an excess of tar or asphalt appears, and substituting the 
standard mixture. This will sometimes occur in the work of 
the most expert contractor, and the inspector should be in- 
structed to insist upon the removal of such patches. 

Reference wis made above to the sizes of the particles of the 
mineral and other insoluble matter which form about go per 
cent. of the paving mixture. It appears to the writer very 
important that the sand should be so selected as to show such 
a graduation of sizes that the voids will be reduced to a 
minimum. It is well known that the very best asphalt will not 
resist oxidation if the pavement be porous, and the more per- 
fectly the voids be filled the better will the pavement be able to 
resist the wear and tear of street traffic. 

An examination of a number of paving mixtures showed the 
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following variations in the size of the insoluble residue, the 
results given being the average of the samples of each kind of 
pavement which were examined, 


Percentage of Total Insoluble Matter Retatned on Steves of 
Different Mesh. 


Kind of Asphalt Used. 


10 Mesh 
than 100 





.19/20.93 


Of course the kind of asphalt used bore no relation to the 
sizes of the insoluble matter, which were governed by the 
quality of sand selected for the pavement, and it was given 
only to identify the contractors using it. It will be seen, how- 
ever, that the variation is considerable, while there were marked 
differences in the specimens laid by the same contractor, 
although the sand used was supposed to be the same. The 
variations in the percentage of bituminous matter found in the 
different pavements tested are given below: 


ercentage of Matter Soluble in CS» 


Kind of Asphalt Used. 


Highest. 


Trinidad Lake Palace | 9.31 
Trinidad Land 10.36 | 
ee ee g.08 | 8.20 
Bermudez 9.74 8.48 


9-655 | 0.64 


9.94 | 10.15 0.42 
8.673 | 0.88 
9.108 | 1.26 


This shows that the contractors using Trinidad lake and 
Trinidad land asphalt were able to control their mixture some- 
what better than the others. 

The chief present value of these results is to enable the 
engineer to discover any tendency to carelessness or irregularity 
and put him on his guard, while it is expected that they will 
be extremely useful in subsequent observations of the pavements. 

Specimens are being collected from the older pavements 
where openings are made and these will be analyzed during the 
winter, and general conclusions can be reached as to the 
changes which the material has undergone. Too much im- 
portance cannot be attached to the practice of carefully record- 
ing every incident connected with the laying of the pavement, 
the temperature and other conditions prevailing, the character 
of the foundation, etc., while records should also be preserved 
of the density and character of the traffic. These should all 
be compiled in form convenient for reference, and there is little 
doubt but that in many cases of short-lived and unsatisfactory 
pavements an intelligent examination of the laboratory and 
office records will disclose some sin of omission or commission 
to which the defect can be clearly traced. 

The general methods followed in the examination of refined 
asphalts were those outlined by Miss L. A. Linton. 

In the case of pavement mixtures, the samples, after having 
been pulverized in the mortar, were weighed out in a suitable 
flask and disintegrated with successive portions of bisulphide of 
carbon, the solution being each time decanted into a settling 
jar. This solution, freed from all sediment, is poured into a 
flask connected with a condenser, the solvent evaporated and 
the residue weighed. 

When time permits, this extracted matter is further examined 
in the same manner as the refined asphalts, specially with a 
view to the determination of the petroline and asphaltine. 

It is not expected to confine our work to the examination of 
asphalt alone, but analyses are now being made of a number of 
specimens of vitrified brick, a determination being made of 
silica, alumina, iron, lime and magnesia entering into their 
composition, while the specific gravity and the capacity of 
absorption are found. Of course, all cements used on street 
paving work are carefully tested in the same laboratory. This 
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work is simply referred to, however, as it is assumed that the 
physical tests, at least of brick and cement, are invariably 
applied. It will be found that the more interesting investiga- 
tion of the materials and methods used in the laying of asphalt 
pavements can be made at very slight additional expense. 

This brief outline of the work done and the objects sought to 
be attained is submitted in order to show that a simple laboratory 
can be established and maintained at a very slight expense, 
while the results obtained will tend to give the engineer far 
better control of the work, and enable him to avoid mistakes 
which will be many times as costly, and at the same time 
enable the municipality to profit by the competition now exist- 
ing among the different asphalt companies. 


TESTING PAVING BRICK. 
BY A. D. THOMPSON, CITY ENGINEER, PEORIA, ILL. 


The rapid increase in the use of brick for paving purposes 
has directed the attention of officials in charge of such work to 
the best methods of procuring the most durable material at a 
reasonable cost. Municipal officers agree that the three essen- 
tial qualities to be possessed by paving brick are as follows: 
(1) It shall be tough, to prevent rapid wear, thus prohibiting 
brittleness or undue softness; (2) it shall be non-absorptive, to 
prevent disintegration by the weather and the absorption and 
retention of street fluids, which produce an unsanitary pave- 
ment; (3) it shall have sufficient strength to resist, without 
crushing or breaking, the heaviest loads passing over the street. 

The old plan universally employed was to judge paving brick 
by inspection, and fully one-half the cities using brick pave- 
ments at present require brick satisfactory to the Engineer or 
Board of Public Works, without naming definite qualities. 
This is unfair to the manufacturers as well as to citizens paying 
heavy assessments for street improvements, and is the main 
reason for condemning brick pavements. 

Color is used by inspectors as the main guide to judge the 
quality, and it is a good basis to compare bricks from a single 
factory, after determining by tests the color indicating the best 
quality; but it cannot be used in comparing the qualities of 
bricks manufactured at different places. The various materials 
used—clay, shale, fire clay, or mixtures of these; the method 
of manufacture, and fuel used in burning—coal, oil, or wood— 
all affect the appearance and color of a brick and render it im- 
possible to use the same color as a criterion by which to judge 
the bricks of different manufacture. The bricks manufactured 
at two places in this State are made from a shale which is sup- 
posed to be the same. The black bricks from one are the best, 
but the same color from the other factory indicates a brick that 
is unfit for use. Another factory used coal as a fuel for the 
first portion of the present season, and the black brick, while 
most acceptable under this condition, were rejected when the 
fuel was changed to oil. 

Another strong point in favor of testing brick and inserting 
test requirements in the specifications is, that by this means 
only is it possible to state the specific qualities which the ma- 
terial demanded must fulfill. Engineers draw up these specifi- 
cations, as a rule, and the unprofessional method of requiring 
any material satisfactory to any man, or set of men, should be 
strongly condemned. It is acknowledged by engineers that 
the fairest competition and the best quality of materials can be 
obtained for all construction work by making the requirements 
for same specific and definite. It is only by test requirements 
that the qualities of a paving brick can be accurately defined. 
Again, a continual demand for a better quality of brick, which 
reliable experiments indicate can be obtained, forces the manu- 
facturer to supply the demand by raising the standard of his 
product. 

The points which appear to establish the necessity of testing 
paving brick are: 

1. There isno other method of determining the quality. 

2. It is the only method by which the qualities demanded 
can be definitely and specifically stated, 

3. It is the only method of judging quality which is fair to 
both the manufacturer and citizens. 

4. The quality of the material is continually improved. 

It is claimed by many engineers that the fitness of a brick for 
paving purposes can only be determined by submitting it to 
actual wear in the street, and that no system of testing has been 
devised which will determine whether a brick possesses the 
qualities necessary for a good paving material. Even among 
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the men who admit the necessity and appreciate the value of 
tests, there is a wide difference of opinion as to those which are 
necessary, and the methods of conducting same. 

The amount of absorption ina specified time is used by some 
cities as the single criterion of the quality of a brick, while 
among the tests required by other municipalities are those for 
absorption, abrasion, impact, grinding, penetration by oil, 
transverse strength, crushing strength, and chemical analysis. 
There are but three qualities to be determined, viz. : toughness, 
non-absorptiveness, and strength; and the three mechanical 
tests of abrasion, absorption, and transverse strength, show 
conclusively the degree in which these qualities are possessed 
by the specimen, thus making additional tests superfluous. 
The chemical analysis of brick and penetration by oil give no 
data as to its wearing qualities, although the first test of the 
clay or shale is valuable in determining its fitness for the manu- 
facture of brick. It is not necessary to determine the crushing 
strength, because a brick which possesses the requisite trans- 
verse strength is sufficiently strong to resist crushing. 

The quantity of water absorbed in a given time indicates the 
probable disintegration by freezing, and is also an indication of 
the completeness of vitrification. Since the material is hard 
and dense, the brick should be immersed for a time sufficient 
to permit the water to reach the centre of same; but this time 
should not be unnecessarily extended, as every day used in 
conducting tests may cause considerable loss to the contractor 
or manufacturer. There have not been sufficient experiments 
conducted to definitely establish the minimum time necessary 
for this test, the time usually specified varying from two hours 
to seven days. From experiments and observations in the past 
three years, the writer has found that paving brick absorb the 
larger part of water in forty-eight hours, after which the ab- 
sorption is very slow, thus indicating that water reaches the 
centre of the most dense brick in the first-named time. 

The brick should be thoroughly dry before immersion, 
which condition can be attained by drying in a gas oven. 
They should also be broken, or the outer coating removed in 
some manner, as it is non-absorptive and seriously interferes 
with the absorption in most cases. To determine the effect of 
the outside coating on ordinary paving brick which were not 
salt-glazed, several lots were thoroughly dried and immersed in 
water, without breaking them or removing the coating. The 
amount of absorption in forty-eight hours was noted with the 
brick in this condition. They were then broken in the middle 
and again immersed for the same period of time, with the fol 
lowing results: 

Per Ct. Absorption Average 


sefore After Gain. 

Breaking. Breaking. Per ct. 
Lot No. 1, average of 27 samples...... - 1.49 3-72 2.23 
Lot No. 2, average of 14 samples...... - 5.84 6.05 0.21 
Lot No. 3, average of 20 samples....... 1.38 1.70 O. 32 
Lot No. 4, average of 7 samples....... 3.32 3-33 0.01 
Lot No. 5, average of 11 samples....... 4.59 4.67 0.08 
Lot No. 6, average of 4 samples....... 5-67 6.01 O. 34 
Lot No. 7, average of 13 samples....... 3.59 3.88 0.29 
Lot No. 8, average of 12 samples....... 5.1 5-31 0.20 


Each lot of brick was obtained from a different factory. 

This coating is the most impervious on the very hard-burned 
brick; but as the interior of these is generally non-absorptive, 
the effect of the coating is most noticeable on the medium- 
burned, with a hard coating and a softer interior, there being 
practically no coating on the very soft ones. 

The amount of absorption allowable depends largely upon 
the material from which the brick is manufactured. In the 
winter of 1894-5 the writer conducted some experiments to de- 
termine this point, using bricks in each lot of varying degrees 
of hardness, from those which absorbed nothing to bricks 
which absorbed 10 and 12 per cent. in forty-eight hours. Lots 
were procured from two factories producing shale brick. After 
immersion in water for forty-eight hours they were placed in a 
brewery brine tank until thoroughly frozen. They were then 
thawed, dried, and weighed, and this process repeated four- 
teen times. The tests were stopped at this point by an in- 
quisitive genius, who obtained access to the laboratory and 
broke large pieces from all the bricks in sight, to examine the 
interior. These experiments, however, indicated that with 
shale brick an absorption of from 5 to 6 per cent. in forty-eight 
hours could be allowed, with no resulting harmful effects from 
the frost; and, considering the absorption test merely as an 
indication of the action of the frost, the requirements of the 
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different municipalities are generally too severe. This conclu- 
sion was corrobotated the next winter, when the same experi- 
ments were conducted upon lots from seven factories. In this 
case the bricks were immersed in a shallow pan of water and 
frozen five times by exposing them to the weather. 

But this test is of more value as an indication of the vitrifi- 
cation, or the point just previous thereto, which is an absolute 
requirement for good paving brick. This quality is shown by 
no other test thus far devised, and a brick which absorbs more 
than 2 to 21-2 per cent. of water in forty-eight hours lacks 
this element to such an extent that it will not produce the best 
results in a pavement. 

The transverse test gives the strength of the brick when used 
as a beam, with the load applied at the middle, and is valuable 
in determining brittleness and showing laminations. A high 
transverse strength is also an assurance of high crushing 
strength. For these reasons this test is of more value than is 
renerally accorded it. It is made by supporting the bricks at 
he ends upon knife edges and breaking same by pressure ap- 
lied by knife edge at the middle, with bricks laid flat. The 

sngth per square inch of section is then figured by the beam 

mula: R=(3/+2bd?) w, where R modulus of rupture 
per square inch, | length in inches between supports, b 
breadth in inches, d depth in inches, and w loads in 
pounds. The highest modulus required three years since was 
t this requirement has steadily increased until 


1,600 pounds, bu 

the past season the writer has required a modulus of 2,200 

pounds, and has obtained extremes of 5,800 and 6,000 pounds, 

while moduli of 3,800 and 4,000 pounds have not been uncom- 
; 


mon. These results were obtained without grinding the sur- 
arallel planes, or placing on them anything to equalize 


> toughness is generally determined by the abrasion test, 
generally consists in tumbling a number of bricks in a 


> 


foundry rattler for a certain length of time, together with given 
quantities of scrap iron, or other substances of various sizes 
and weights. This treatment is intended to produce the same 
effect upon a brick as the blows of horses’ shoes, which is the 
main cause of wearing on brick pavements, and it is preferred 
to the grinding test because it is less difficult to conduct and 
more nearly represents the actual wear on the’ street. A test 
conducted in this manner is the best that has been devised for 
such a purpose, but it is far from satisfactory, because of the 
uncertainties attending the results obtained at different places. 
The size, shape, and speed of the rattler; the size, quantity, 
kind, and weight of the scrap iron or other material used, and 
the number of bricks tested at one time, are all factors deter- 
mining the toughness of a brick which vary with every en- 
gineer. The rattler should be of sufficient size to tumble the 
bricks and allow a reasonable fall of same. Experiments con- 
ducted by Prof. A. N. Talbot, at the University of Illinois, and 
Mr. H. J. Burt, to determine the effect of size of rattler upon 
the abrasion test, tend to show that, ‘‘for lengths sufficient to 
prevent the wedging of bricks at the end—say twenty inches— 
there is no great variation in results, the relative number of 
brick and proportion of volume of rattler filled remaining the 
same.” Also that ‘‘a rattler 24 inches in diameter gives greater 
wear than one of small dimensions, and that there is probably 
little difference between one 24 inches and one 30 inches in 
diameter.” 

Prof. Orton, of the Ohio State University, in reporting the 
results of tests to the National Brick Manufacturers’ Associa- 
tion, conducted to determine the effect of length and diameter 
of rattler, says: ‘‘The length of the cylinder was varied from 
12 inches up to 48 inches by the use of my movable diaphragm. 
The shortest cylinder, 12x28, say, gave less regular results 
than those which were longer, because of the tendeney of the 
brick to wedge endwise. But from 18 inches up to 48 inches 
in length (the diameter being always constant) the wear was 
substantially uniform for all sizes, showing that if the percent- 
age of volume of the charge and the time and the speed be 
maintained equal, length cuts no figure.” As the results 
of his experiments to determine the diameter producing the 
greatest abrasion, Prof. Orton concluded that, all other condi- 
tions remaining uniform, the loss varies directly as the di- 
ameter up to acertain point, and that above a diameter of 28 
inches there is no increase in rate of loss. 

The abrasion is also affected by the shape of the rattler, 
which is generally circular or hexagonal. The interior of the 
circular iron rattler is soon worn so smooth that, instead of 
tumbling, the bricks merely slide around, and it is best to 
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fasten three or four narrow wrought-iron strips on the inside to 
prevent such action. The abrasion is less in wooden rattlers 
than in cast iron, because the wood acts as a cushion in break- 
ing the fall of the brick. 

The amount of abrasion with a given number of revolutions 
depends to a great extent upon the rapidity of same. If the 
rattler be revolved at a very high or very low speed, the effect 
produced upon the samples is slight. 

Experiments conducted by the writer, and corroborated by 
results obtained by Prof. Talbot, indicate that the maximum 
loss appears to be obtained at a speed between 20 and 30 revo- 
lutions per minute. 

Scrap iron is generally used for the abrading material, be- 
cause of its cheapness, but the size, kind, and quantity to be 
placed in the rattler varies widely. The size should be such 
that not only a grinding effect is produced, but the bricks 
should receive blows at each revolution which will be similar 
to the blows received in the pavement. Many engineers advo- 
cate using foundry shot or stars, which produce a grinding 
effect only; but the main objection to the use of small pieces 
alone is that the brittleness of a brick is not discovered. The 
abrasion test, using foundry shot for the abrading material, is 
no measure of the toughness, as brittle bricks under such con- 
ditions give the highest results, unless this fault is shown by 
the pounding of the other samples.  Brittleness is the most 
serious fault of paving brick to-day, and it must be overcome 
before brick can compete with other paving materials for 
streets of heavy traffic. 

The grinding and pounding effect can both be obtained by 
using scrap iron of various weights, say from one-fourth of a 
pound to five pounds, with a certain per cent. of pieces of in- 
termediate weight. Pieces larger than about five pounds in 
weight break many of the bricks. In order to make the tests 
uniform the scrap iron should be revolved:until the sharp edges 
are worn off, and the same point observed as new iron is 
added. The quantity of scrap iron that should be used and the 
number of brick tested at one time depend upon the size of the 
rattler. There should be sufficient scrap iron to fill the rattler 
the full length for a depth equal to about one-sixth its di- 
ameter. 

The size of the rattler and quantity of abrading material 
used determines the number of bricks it is best to test at one 
time. A sufficient number should be placed in the rattler to 
eliminate accidental loss, as nearly as possible, but it must be 
borne in mind that too great a number will cause a large break- 
age of the samples. With a rattler two feet in diameter and 
three feet long, with 300 pounds of scrap iron, the writer has 
found twelve bricks a good number. The number it is safe to 
use can readily be determined in each case by a few experi- 
ments, maintaining the same conditions and noting the effect 
of varying numbers of samples. 

The experiments conducted by Mr. H. J. Burt and Prof. 
Talbot, previously referred to, give some interesting data re- 
garding the size and amount of scrap iron producing the great- 
est abrasion. Regarding these tests Prof. Talbot in a personal 
letter says: 

‘« The tests were made with shot of two different sizes, the 
larger size 2 1-2 inches by 3 1-8 inches by 5 1-4 inches, with 
corners rounded with 1-2-inch radius and weighing about eight 
pounds each; and the smaller size 1 inch by 1 1-2 inches by 
2 1-2 inches, with rounded corners, weighing about one pound 
each. In some of the experiments ordinary foundry shot was 
also used. With one-pound shot charges of 100 pounds to 400 
pounds gave nearly equal losses, while 200 pounds gave a 
greater loss. With eight-pound shot, the larger the charge 
the greater the loss, 400 pounds being the greatest amount 
used. With a mixture of 100 pounds of one-pound and 200 
pounds of eight-pound shot, the loss was 40 per cent. greater 
than with 200 pounds of one-pound and 100 pounds of eight- 
pound shot. The action in the two cases is quite different. 
With eight-pound shot there is considerable spalling and chip- 
ping, while with the one-pound shot the abrasive action was 
the principal one. 

‘‘The use of brick alone, without foundry shot, which has 
been recommended by some experimenters, was not considered 
desirable, because the loss varied so much with charges com- 
posed of different numbers of the same kind of brick, and the 
size of the brick also had an unknown effect; and likewise 
there was some chance of accidental and unusual loss to indi- 
vidual bricks. Toavoid these, it seemed to me necessary to 
use aS many as twenty-four bricks, a very cumbersome test,”’ 
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This test should be conducted a sufficient time to produce an 
ppreciable loss and develop the faults of the bricks. The 
luration of the test should be governed by the amount of iron 
sed in the rattler and the number of revolutions per minute. 
uring the season of 1894 the following tests were made by the 
vriter to determine the limit of time for the abrasion test. 
lyricks of different manufacturers were obtained, and each lot 
was revolved for four consecutive hours, the loss being noted 
it the end of each hour and expressed in terms of the weight 
it the beginning of each hour, all conditions of the test re- 
maining the same for each lot. The following results were ob- 
tained, which are the averages: 


——- —-- ———PER CENT. LOss,—--—--—-—— 
First Second Third Fourth 
Lot. Hour. Hour. Hour. Hour. Total. 
ccs chesens Bees 8.35 6.79 5-47 3.99 21.4 
Diss Geteles! ales ee 6.81 3.55 3.04 22-4 
As ieee oie 11.07 5.09 4.40 3.43 22.5 
ill casvenetener tet ete g. 28 5.09 a3 7-7) 18.2 
Salareleqekene erate 12.59 6.67 6.21 4. ¥2 26.4 
Or aasiea eee 9.40 4.00 4.08 3.61 19.7 
i EERO OTS 9.45 4.52 4.59 3.14 20.0 
Sis talelenare ccna 7.92 4.74 3.59 2.24 17-4 
Din hore nie eke 7 (O59 2.42 2.54 2.00 12.9 
IG. cn vatenes 11.16 5.55 4.00 2.97 21.8 
11 Fi 4.07 3.79 2.58 16.75 
Behe ateteetorste 7.99 4.81 3.7 2.64 17.62 
DS eyo aiats hierar 6.52 4.07 4.66 4.33 18.29 


These experiments showed that under the conditions im- 
posed, one hour produced an appreciable loss upon the best 
paving bricks, and that the loss gradually decreased. For this 
reason one hour was adopted as the limit for the abrasion test. 
The conditions under which the tests were conducted are as 
follows: 

Circular cast-iron rattler two feet in diameter, three feet 
long, and containing 200 pounds of scrap iron, weighing from 
one-fourth of a pound to five pounds. The rattler was revolved 
at the rate of fifteen revolutions per minute for one hour; 
shaft does not extend through rattler; not more than twelve 
bricks, 2 1-2x4x8 inches in size being tested at one time. 

The abrasion test has since been conducted in the same 
manner, except that during last season four wrought-iron 
strips one inch by one-half inch, equally spaced, were bolted to 
the inside of rattler to prevent sliding, and the amount of 
each size of scrap iron has been used in the following propor- 
tions: 

Fifty pounds of each of the following weights: 


I-4 pound to I-2 pound. 


I-2 “e I sé 


wn 
mr w hn 


The custom of comparing the loss by abrasion with the loss 
of some other substance subjected to the same treatment gives 
unreliable results. The substances generally chosen are cast 
iron or granite, of the same size as the bricks. The compari- 
son with Quincy granite, as proposed by Prof. Baker, of the 
University of Illinois, appears to be especially faulty. 

In the first abrasion tests conducted, the writer attempted to 
compare the loss of the bricks with that of Quincy granite 
cubes subjected to the same treatment. For this purpose 
granite cubes were procured from Vermont, and were received 
with rough edges. No marble yard in the city could dress 
them, and the experiments were conducted with the cubes in 
that condition. These experiments soon developed the fact 
that the cubes varied in hardness, and the loss of the lot was 
not regular, being much less after the rough edges were worn 
off. The plan was then adopted of obtaining the loss in per 
cent. of the original weight, and this method has been per- 
fectly satisfactory. 

The lack of uniformity in the requirements by different mu- 
nicipalities of the kind of tests, manner of conducting same, 
and results desired, has caused much dissatisfaction among 
engineers and manufacturers, and has made brick tests of no 
value except for local comparative purposes. Engineers, mu- 


nicipal officers, manufacturers, and citizens will not place confi- 
dence in such results until a standard of the tests required and 
manner of conducting same is adopted by the several cities in- 
terested. 
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EXCAVATIONS IN CITY STREETS. 


BY GEORGE D. SNYDER, CITY ENGINEER, WILLIAMSPORT, PA. 


No more difficult problem has to be solved by the city offi- 
cials than the adoption of satisfactory regulations relating to 
excavations in public streets and the tearing up and relaying of 
pavements caused thereby. There is nothing more aggravat- 
ing, both to the general public and to the city official, than to 
see a street that has but recently been paved torn up to gain 
access to the underground pipes and conduits, and the pave- 
ment but indifferently replaced. The city official feels that all 
his care and attention to the preparation of specifications, the 
testing and selection of material, and to the execution of the 
work in its most minute details has been so much time wasted. 
The general public feel that they are not getting the worth of 
their money, as they have paid for and received a smooth and 
durable pavement, but see little prospect of it remaining such. 

There are about as many different regulations relating to 
this subject as there are cities. In some the persons digging 
up the streets are under practically no restrictions at all, while 
in others the regulations are so strict as to make their enforce- 
ment to the letter practically impossible. In some places per- 
sons desiring to dig up the streets are required to give a bond 
to restore the pavement to its original condition and maintain 
it so for a specified time. In others they make a deposit of a 
sum of money to cover the cost of replacing the pavement, 
while in others a certain fixed sum per square yard for exca- 
vating the different kinds of pavement is paid. The practice 
of requiring a deposit of a sum of money greater than any pos- 
sible expense to which the city can be put in replacing the 
pavement is perhaps the best, as the exact number of yards to 
be torn up cannot generally be determined beforehand, and to 
collect money on a bond is not always easy. 

Some cities, after paving a street, will not allow it to be torn 
up for any purpose during a fixed term, such as two or three 
years. Such a regulation, however admirable it may be in its 
purpose, seems impossible to carry out on account of the diffi- 
culty of ascertaining all the necessary repairs to underground 
pipes before the pavement is laid, and from the fact that no 
man can tell when a serious leak in a gas or water main, or ob- 
struction or break in a sewer, may make the tearing up of the 
street imperative. 

The writer will briefly give the practice in his own city in 
regard to tearing up and replacing pavements, not because he 
believes it cannot be improved upon, but in order to bring the 
matter before you in the hope that it will be thoroughly dis- 
cussed and the good points in the practice of other cities 
brought out. 

In the city of Williamsport, when an ordinance for the pav- 
ing of a street has been passed, the City Engineer notifies all 
corporations having pipes in the streets to make all necessary 
repairs or renewals to the same. He also notifies all abutting 
property owners to make all necessary gas, water, steam, sewer 
or other connections before a certain date, when the street is 
turned over to the contractor and after which no permits are 
issued for such work. In default of the property owner making 
these connections they are made by the city at his expense. 
At the same time the city completes the sewer system under 
the area to be paved, building sections of sewers across the 
street wherever necessary for future extensions. In carrying 
out the above provisions an effort is made to anticipate as 
much as possible all new underground work that will be neces- 
sary during the life of the pavement, so that all future excava- 
tions will be limited to absolutely necessary repairs. 

Try as you will to avoid it, it becomes necessary at times to 
excavate in the paved streets, and our city has provided that 
such work be done as follows: When individuals or corpora- 
tions desire to make excavations in the public streets they 
must apply to the City Engineer for a permit; the City En- 
gineer makes an estimate of the cost of replacing the pavement 
and maintaining it for one year; upon the payment of this 
amount the permit is granted, provided that the object for 
which the excavation is made is a legitimate one. Any corpo- 
ration wishing to extend their pipes or conduits on any street 
must file a plan showing the proposed location with the City 
Engineer for his approval. If this location interferes with the 
line of a contemplated sewer or other city work, it must be 
changed. The trench is refilled by the person taking out the 
permit, and the street surface is restored by the city. All 
pavements that have been guaranteed for aterm of years are 
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replaced by the contractor who constructed them. When a 
contractor bids for the construction of a pavement that is to be 
guaranteed for a term of years, he also names a price per 
square yard for which he will repair all openings made in the 
pavement during the term of his guarantee. The object of 
this provision is to prevent the contractor from attributing the 
condition of the street at the end of his guarantee to the de- 
fective manner in which openings have been repaired. A per- 
mit for excavating such a pavement is charged for according to 
the number of square yards to be opened at the rate bid per 
square yard. 

Pavements not under a guarantee are all replaced by city 
employees. The city has prescribed the manner in which re- 
filling shall be done, and provided a penalty for noncontorm- 
ance therewith, but this is very difficult to enforce, and some 
careless refilling is done. The remedy for this would be to 
either have the ditches refilled by the city force or under city 
inspection, but as the law does not provide for this at present, 
we have endeavored to replace the pavements in a durable 
manner in spite of more or less indifferent refilling. 

We have accomplished this, as a rule, by the use of concrete 
foundations. Concrete, as a pavement foundation, has many 
advantages. It can be readily laid in small patches, and can 
be made to join on to most any kind of foundation. One of 
its great advantages is that it prevents any water finding its 
way into the trench from the surface. No matter how care- 
fully a trench is refilled, if water finds its way to it it will settle. 
We have therefore used concrete to replace broken stone 
foundations of brick pavements and to replace the Telford base 
of broken stone pavements. Where foundations are replaced 
by concrete, the pavement is removed to a greater width than 
that of the trench, so as to give a shoulder of firm ground for 
the concrete to rest on, in case the trench should settle, the 
concrete forming a bridge to support the pavement. Concrete 
is thus used for repairing all pavements excepting wooden 
block. As the few remaining pavements of this kind that we 
have are rapidly being replaced with those of a more perma- 
nent character, it has not been thought worth while to repair 
them with anything but a plank foundation, such as they origi- 
nally had. 

On the unimproved streets the trenches are refilled with a 
slight crown above the general level of the street and left to 
settle. Should the trench settle below the level of the street, 
it is filled up with broken stone or gravel. _ 

The charges made for excavating permits are about as fol- 
lows: 

Per Square Yard. 


Asphalt 


Broken stone 
Chestnut block 
Unimproved streets. ........6.-- eee cece cece eee ee ces 


In winter openings have to be repaired temporarily until the 
weather will admit of permanent repairs, and an additional 
charge is made. 

The proper manner of refilling trenches is a subject upon 
which there is much difference of opinion. A great deal has 
been written as to the relative advantages of tamping and pud- 
dling. It seems, however, to bea subject upon which no gen- 
eral rules can be laid down. It is hardly wise to speak of 
gravel, sand, clay, loam, etc., and to say that certain of these 
materials should be puddled and others of them tamped, when 
materials bearing these names have such totally different 
characteristics in different sections of the country, or even in 
different sections of the same town, as to require totally differ- 
ent treatment. 

The assertion has been made that the proper solution of the 
problem is to replace, by whatever means, all the material 
taken out of the trench, allowing for the displacement of the 
pipe, or whatever is buried therein. Yet I have no doubt that 
many of you have seen all the material, and more, too, in addi- 
tion to a pipe, replaced in an excavation, and yet a settlement 
would occur. On the other hand, with some materials it 
seems physically impossible to replace anything like all the ma- 
terial, and yet such a trench often does not settle. 

One of the solutions of this problem that has been suggested 
was to refill all trenches with sand. This seems to be a need- 
lessly severe requirement to lay down as a general rule, al- 
though with some unstable materials it might be highly neces- 
sary to use sand, or even gravel or broken stone, 
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The problem is complicated in some instances by the con- 
tractor guaranteeing and maintaining the pavement for a term 
of years, and in others by a street railway company having to 
maintain the pavement. While corporations owning pipes in 
the streets should not be allowed to damage pavements without 
duly compensating a city for them, these corporations supply 
the citizens with some necessity, such as light, water, or heat, 
which nearly every citizen must have. It must not be forgot- 
ten that any undue restriction on such a corporation must 
eventually be paid for by the property owner. With all these 
conflicting interests the problem becomes a different one in 
every city, and must be worked out by each for itself. 

What would undoubtedly be the best and cheapest treatment 
of this problem in the long run would be to construct conduits 
of sufficient size to contain all pipes and electric wires as well, 
and admit of access tothem. If our cities were built all at 
once it would certainly be the thing to do, but nearly all cities 
counting on future growth have such a large allowance of 
sparsely settled territory that the cost at first would be pro- 
hibitory, and when the city is sufficiently settled to warrant 
such an expenditure, the cost and inconvenience of changing 
and abandoning existing conduits owned by diverse interests 
prevents such projects from being carried out. 

In describing the practice of repairing streets in Williams- 
port I have stated what we try to do and not what we always 
accomplish, for nothing is more difficult than to have work 
done, in small patches, equal to that of the original street; and 
if we wish to maintain the uniform surface of our streets we 
must pay, as for liberty, with eternal vigilance. 


PAVING STREETS WITH BRICK. 
HATHAWAY, CHAIRMAN OF STREET COMMITTEE, 
MARIETTA, 0. 


BY Ss. J. 


The streets of Marietta are quite wide, most of them 
being eighty-three feet wide. Two are 115 feet and one 
150 feet in width. This last was named for Gen. Wash- 
ington by the early settlers, many of whom had served 
in the Continental army, and so named the broadest 
street for Washington. The Ohio company which 
founded Marietta was formed in Boston at the Bunch of 
Grapes tavern, March 1, 1786, and, having the narrow 
streets and cow paths of Boston before them as object 
lessons, they resolved that the new city they were about 
to found at the mouth of the Muskingum should have 
amply wide streets. We have good wide streets, but it 
costs a great deal to improve them, owing to their extra 
width, yet we are thanking those wise associates of the 
Ohio company more and more as time goes on for giving 
us such broad thoroughfares. ‘‘ They builded better than 
they knew.” : 

On the main business streets we pave fifty feet in 
width; on other streets forty feet. One street has been 
paved twenty-four feet in width, but there has been com- 
plaint about it being so narrow. ‘Teams cannot turn 
round easily on such a narrow pavement. 

The contractor excavates one foot in depth the full 
width. The sub-grade is then rolled with a heavy road 
roller. Our specifications call for a seven-ton roller, but 
on Third street—the one now under contract—we are 
using a thirteen-ton roller, thereby securing a much bet- 
ter foundation. After the steam roller gets through with 
a square, the bicycle riders can ride over the grade with as 
much ease as they can over apaved sidewalk. After the sub- 
grade is rolled six inches of gravel is put on, then rolled 
with a seven-ton roller, the steam roller being too heavy 
for rolling gravel. Then two inches of sharp sand is put 
on to lay the brick in; thus, six inches of gravel, two 
inches of sand, and four inches of brick, making in all 
twelve inches. ‘This fills the excavation back to the es- 
tablished grade. ‘Then one inch of sand is spread on the 
top and broomed in and the brick are rolled with a seven- 
ton roller. After that one inch of sand is spread over 
the surface and the pavement is finished. 

We use Berea curb, five iaches thick, eighteen to 
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twenty inches wide, with none of the pieces less than four 
feet long. 

The crown of the pavement is usually even with the top 
of the curb, with six inches depth cf gutter. The height 
of the centre is generally equal to height of curb. 

The engineer always runs in two lines, one for each 
curb, as sometimes the curbs will vary a little in height 
to accommodate varying conditions on the sides. 

The curb is set in a sand cushion two inches deep and 
is backed by two inches of sand thoroughly tamped. We 
have never had any trouble from frost, and we have not 
found a better stone to wear than Berea, but any hard 
stone will do just as well if it can be got out in proper 
lengths. 

The two principal points, of course, in a brick street 
pavement are, first, the foundation; second, quality of 
brick. 

Many different kinds of brick are offered. Two kinds, 
however, present marked differences—shale and fire-clay. 
Both of these kinds are known to the trade in two general 
divisions—standard brick and repressed brick or block. 
A repressed paving brick is generally larger than a com- 
mon or standard brick, and is called a block. It makes 
little difference, in my estimation, which you use, pro- 
vided they are equally well burned. One-third fire-clay 
and two-thirds shale makes a fine, hard brick. ‘There 
may be other combinations, but I am only familiar with 
this one. We have more streets paved with this than any 
other kind. We also have several streets paved with 
Hallwood biock, which are giving excellent satisfaction. 
One street subject to heavy traffic was paved with this 
block three years ago, and you can scarcely find a block 
which shows signs of wear so far. 

On the whole, I am in favor of a repressed shale block, 
and believe if it had one-third fire-clay it would be an 
advantage. I live in a shale country, and think if prop- 
erly burned there can be no better paving material pro- 
duced from clay. If they are burned hard enough and 
then cooled properly—or, rather, to use a more scientific 
term, properly annealed, as they should be—a brick can 
be produced which will last nearly as long as a granite 
block. The advantage of repressing is that it makes a 
solid, compact mass, which is more likely to burn hard 
than the ordinary product of the ‘‘pug mill.” The ad- 
vantage of bevelling the edges is that it gives the horses 
a better foothold. The common paving brick has sharp 
edges, which are bound to be broken off, so that in the 
course of a few years the edges present the appearance 
of having been roughly bevelled. The repressed block 
presents smooth, bevelled edges, impervious to water, 
while the raw edges of the ordinary brick, broken off by 
travel, are more likely to absorb water; but the whole 
question of absorption of water does not cut much of a 
figure if the material has been properly burned. I have 
the first case yet to see of water getting under the pave- 
ment and causing the frost to displace the brick. 

Paving thoroughfares with brick is by no means a 
modern invention. There are country roads in Belgium 
that have been paved with brick over a hundred years. 

The question of durability is largely one of skill in 
burning the brick properly. A perfectly annealed brick, 
like a fine tempered piece of steel, will outlast the man 
who made it. I would place the life of a well-made brick 
pavement on a residence street in any ordinary sized city 
at a hundred years. Indeed, it is purely problematical 
how long such a pavement will last. It might not last 
forever, but seems to a finite understanding almost inde- 
structible. 

We have never used tar to fill in between the brick, 
deeming it unnecessary. It costs considerably more to 
do it, and in case you have to open the pavement the 
brick are so firmly stuck together that they have to be 
thrown away. Six months of a pavement will fill the in- 
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terstices, if any should remain unfilled with sand, as 
firmly as need be. We can take up our street pavement 
at any point and find the sand underneath dry, showing 
that the pavement is impervious to water. 

An important question is the cost of brick paving. 
Many cities before they come to the period of brick pav- 
ing try varjous expedients by treating the streets with 
gravel, slag, or macadam in the vain endeavor to make a 
satisfactory street at small cost, and nearly if not quite 
enough money is thus spent in these more or less fruit- 
less endeavors to pay for a good brick pavement. 
‘You pays your money and you takes your choice "— 
granite block, Belgian block, cedar block, asphalt, or 
brick; butall things considered, brick is the cheapest and 
the best for ordinary traffic. 

I am sure the ease with which a wheel passes over a 
brick pavement is a great advantage compared with any 
kind of a stone pavement, and it is a more sanitary pave- 
ment, for granite, Belgian, or cedar block catch a great 
deal of refuse matter, which is bound to be left to fester 
in the sun and cast its mal-odor into places of business or 
residences and taint the atmosphere of the street, with 
more or less danger to health. Besides that, the ease 
with which a brick pavement can be repaired is a great 
advantage. Every brick is from the same mould, and al- 
ways ready at hand to repair a break. 

Again, the thorough manner in which a street sweeper 
will clean a brick pavement recommends it over all others 
unless it be asphalt, but it must be remembered that as- 
phalt costs nearly twice as much as brick, and therefore 
ought to be superior in many ways to brick. 

For heavy traffic I would recommend broken stone and 
concrete foundation, but for residence streets sand and 
gravel is good enough. To the average citizen, however, 
the question of cost is decisive as to material, and it turns 
out that brick is the favorite. 

Our first improvement, begun in 1891, was of standard 
brick and cost $1.08 per square yard of finished pave- 
ment; Berea curb, 35 cents per lineal foot, laid in place. 
The next year we tried repressed block at a cost of $1.14 
per square yard. Our last letting this summer was at 65 
cents per square yard for standard brick, one-third fire- 
clay and two-thirds shale, and 33 cents for Berea curb. 
We also paid $400 extra for the use of a steam roller, and 
consider it a good investment. 

Since the advent of the bicycle we have had every- 
where a revival of the good roads idea, thanks to the en- 
ergy and enthusiasm of the bicycle clubs throughout the 
country. The bicycle has come to stay, and so has the 
determination to build good roads come to stay. It will 
not down until all the main country thoroughfares are 
properly graded and paved. I believe it is possible to 
pave the country roads with brick. Let the paved road- 
way be sixteen feet wide, or even less, crowned slightly 
in the centre, with curb of rough stone, set down even 
with the surface on each side, so that in dry weather 
teams could take the dirt road on the side, if desirable. 
Some equitable arrangement could be made between 
state, county, and land owners, and thus make the cost 
to property owners as light as possible. The property on 
either side of such roads would be greatly enhanced in 
value, and the isolation of country life be reduced to a 
minimum, With such roads the farmer living fifteen or 
twenty miles from the city market could drive at a fast 
gait with loaded wagon, deliver his produce in town and 
get back home in time for supper, and do it with very 
little effort either on his part or that of his team. 

Some one has said that the condition of the roads of a 
country are evidences of its progress in civilization. The 
same might be said of the bath room. But many com- 
munities might be willing but not have the power to con- 
struct proper roadways or bath rooms. Good roads and 
handy materials go together the same as bath rooms and 
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water-works. First, then, well-paved streets are indices 
of a higher civilization; second, they are evidences of 
prosperity; third, they promote prosperity; fourth, they 
add to the abutting property all they cost, and in most 
cases more. 

It is claimed that there is but one finished country in 
the world, and that is England, with her fine roads and 
well-paved streets, with her superb landscapes, contain- 
ing forest and field duly regulated and cared for; but 
England's perfection is the growth ot centuries. We can- 
not hope for a finished municipality or country-side. We 
are too young to realize that yet; but each set of officials 
must act their part faithfully and carry forward all public 
works that fall to their lot with a view to ultimate perfec- 
tion, and to supply the demands of the future as well as 
the present, trusting that in coming years both city and 
country will arrive at a stage of completeness, and then 
we shall have the best land for habitation in the world. 


REPAIRS OF ASPHALT PAVEMENTS. 


BY E. B. GUTHRIE, CHIEF ENGINEER OF BUFFALO, N. Y. 


Any kind of pavement, when poorly laid, will give its 
best results when laid on a foundation well drained, com- 
pacted and free from underground work. But in a grow- 
ing city of today the latter presents the most serious 
problem in maintenance of pavements, by reason of the 
many trenches for sewers, water pipes and electric con- 
duits of all kinds, whether made by the municipality, the 
corporation or the individual. Whether these trenches 
have preceded or succeeded the pavement the evil results 
are the same, unless great care—and more than is ordi- 
narily bestowed upon them—is given to solidly replacing 
the earth to prevent settlement. With asphalt, on account 
of its smooth, flat surface, the results of settlement are 
much more apparent to the eye than in other classes of 
pavement, and for this reason we probably are inclined to 
keep it in a higher state of repair. 

From my own experience the conclusion is inevitable 
that the bulk of asphalt repairs is attributable to settle- 
ment over trenches, some to the effect of water getting 
beneath the roadway and some to errors in surface mix- 
ture, which occurred earlier in the experimental period. 
Classification of repairs might be made as follows, in the 
order of their magnitude: ~ 


First. —Improper trenching. 
Second.—Poor material and workmanship. 
Third.—T raffic. 

Repairs may be classified as follows: 


First. —Settlement. 

Second. —Rolls. 

Third.—Disintegration, where the surface separates 
into ‘‘ macaroons” or ‘‘ nodules.”’ 

Fourth.—Cracks. 

Fifth.—Gutter painting. 

Sixth.—Defects along street railway tracks. 


The repairs due to settlement over trenches have been 
referred tu as comprising the majority of all, and covers 
work done by the various plumbers, corporations, con- 
tractors and the city itself. If the defect appears within 
the period for which the individual or corporation is 
responsib!: for its maintenance, they are required to 
remedy it, otherwise the burden falls upon the city. 
These repairs are made as occasion requires, to the entire 
pavement, including concrete, or binder and surface, or 
surface only. 

Rolls or ridges sometimes two or three inches high, and 
extending frequently from curb to curb, are due, no doubt, 
to the expansion of the concrete base, though it was a 
long time before I believed this was the cause. These 
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are sometimes repaired by cutting out the entire pave- 
ment and replacing the concrete, which is made of natural 
cement, by broken stone, and resurfacing; at others by 
resurfacing only, though I believe the first is the best 
method, as the roll otherwise is liable to re-occur. We 
have this year endeavored to avoid this defect by leaving 
expansion joints in the concrete, extending from curb to 
curb, and 300 to 500 feet apart, the joints being simply 
spaces in concrete, in which are placed tar paper, gravel 
or stone. 

Waviness of surface occurs from its movement on con- 
crete by the action of traffic, and where it exists is 
greatest on that side of the street having the heaviest 
traffic. ‘his was more frequent before the binder coat of 
gravel or fine broken stone and asphaltic cement was used. 
By borings made this season through the asphalt, at some 
places where this irregularity appeared, the cause was 
very apparent from the thin coat at the low points and the 
thick one at the high points. 

Disintegration.—The breaking up of the surface into 
small, rounded pieces often occurs through the action of 
water which has found its way underneath, coming either 
from adjoining higher land or from the surface through 
defective places, especially if there is a railroad track in 
the street. Repair of this class of defect is made in both 
Ways, Cutting out down to the base, or simply renewing 
the top surface, the cementing properties of the asphalt 
having been destroyed, whatever the cause may be. When 
repair is made of the surface only the balance of the coat- 
ing has little more effect than so much sand well com- 
pacted, and it is a question if repairs should be made in 
this way, except on very small patches. 

From an examination of streets in 1891, the guarantees 
of which had almost expired, I made notation of defects, 
plotted these, and also the location of sewer, water and 
gas mains, with the result that most of the defects fol- 
lowed the lines of said mains and their connections. In 
addition the defects arising from water action generally 
occurred in places where the soil was clayey, and es- 
pecially where the abutting land was higher. Since that 
date we have, where deemed necessary, placed drain tile 
back of and below the curb to carry off the sub-soil water, 
and with good results. 

Cracks.—This class of defects arise, no doubt, mainly 
from mixtures unsuited to the climate, lacking bitumen 
and being too brittle, repairs to which are made by run- 
ning in asphaltic cement. 

- Repairs Along Street Railway Tracks.—The railway 
company by its franchise is required to repair between its 
tracks and rails and two feet outside of the rails, though 
it claims by legislative enactment it was exempted from 
the latter requirement on our principal business street. 
Repairs have been made by the city on this street this 
season which the railway company failed to attend to 
after notification, and assessment will be levied on the 
company for the same, with what result is yet to be 
seen. 

The injury to this class of pavement by the street rail- 
way company’s tracks, when not properly laid with tight 
joints and admitting water, will extend in many cases to 
more surface than on any other pavement and far beyond 
the two feet specified above. — 

While on the subject I might say I believe the best 
results will be obtained with a heavy girder rail, rigidly 
fastened and with longer, heavier connections at switches 
and turnouts, with concrete under the rails, but not neces- 
sarily under the tie, using headers of stone or scoria block, 
as in Toronto, alternately long and short; if used as 
stretchers poor results will follow. If the asphalt is car- 
ried plumb up to the rail it is impossible to prevent a 
continuous joint, which will prove injurious. Generally 
the defects along tracks, laid as they have been in Buffalo, 
consist of settlement of the rail, leaving the asphalt 
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slightly higher, 
the traffic ; if laid with stone next the rail, but not laid 
‘*toothing,” a rut is formed between the stone and as- 
phalt to the latter’s injury, and if laid ‘* toothing ” when 
the company makes repairs the stones are removed, and 
with them comes off some of the asphalt. If done with- 
out supervision on the part of the city the chances are it 
will be laid back by cutting a straight joint, filling the 
space with stone, and this in time is followed by the rut 
before referred to. ‘This, and the subject of settlement, 
all point to the conclusion that no individuals or com- 
panies should be allowed to disturb the pavement in a 
municipality except upon special permit for each and 
every occasion any work is done to disturb it, and, fur- 
ther, in my judgment, that the repairs to a pavement re- 
quired by such work should be done by the municipal 
authorities and paid for by the individual or corpora- 
tion. 

Gutter Painting.—The gutters are the weakest part of 
an asphalt pavement on account of the action of water, 
and extensive repairs are made, either by cutting out the 
asphalt when deteriorated to the extent warranting this, 
or by smoothing the surface and covering anew with as- 
phalt richer in bitumen than the remainder of the surface. 
Il am of the opinion that gutters and curbs made of con- 
crete would be an improvement on those ordinarily made, 
and I hope to learn from other cities their experience with 
this class of gutters. 

Repairs have been made in Buffalo by contracts, each 
covering a period of one year, those of the current year 
being upon specification. It is essential that repairs be 
made soon after a defect appears to prevent its increase. 
When binder is used the stone forming the same and the 
surface of concrete should be clean and free from moist- 
ure, and in cuts all edges should be well covered with 
asphaltic cement to insure a perfect joint, and the ma- 
terial thoroughly rolled, being left slightly full that a 
depression may not result. It is our practice to locate 
and plot all repairs to avoid overlapping, and see that 
none are paid for which the contractor is obligated to 
maintain under the three years’ guarantee. Though this 
is quite a complex system, there is no other way to locate 
responsibility, unless a contract is made based on a cer- 
tain price per square yard of all under city maintenance, 
or for the city to have its own repair plant, which latter 
course will probably be the result in cities having large 
areas of this class of pavement. 

The greater proportion of repairs are made by the 
‘¢skimming” process, in which is used either a heater 
such as the ‘‘ Perkins,” having a tank of fuel oil and 
hooded burners, or an open grate on low wheels, in which 
coke is burned, heating the surface so that it can be 
raked off, smoothed down if too high, and filled up if too 
low, in each case with the addition of some new material. 
It has been the custom to permit the use of old material 
for repairs, the same being heated, new asphalt added 
thereto, provided the old material has not been injured 
by heat, though it is questionable whether or not new 
material should not be required. 

The first asphalt pavement laid in Buffalo, other than 
a small experimental piece at a street intersection, was on 
Delaware avenue, in 1878, for a distance of 1,990 feet 
and covering 9,286 square yards. ‘This was laid by the 
Columbus Paving Company under the management of Mr. 
N. B. Abbott. It had a broken stone base eight inches 
thick, covered with coal tar pitch, upon which was a 
binder course 3 inches thick, of sand gravel and coal tar 
pitch, then a 2-inch surface of Trinidad asphalt, sand 
and wax tailings. This street was resurfaced before the 
expiration of the guarantee, was repaired by the property- 
owners about 1890, and was resurfaced in 1892. 

Franklin street was laid in 1879 by the Buffalo-Abbott 
Paving Company for a distance of about 2,043 feet, cover- 


which then is gradually crumbled off by 
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ing 7,264 square yards, and similar in character to the 
preceding, except that the stone base was six inches thick, 
and coarser sand and limestone was used in the surface. 
‘This street, in the eleven years of city maintenence, has 
been repaired to the extent of $2,827.82, equal to $.035 
per square yard per annum, and in a year or two will 
probably require resurfacing. It has been subjected to a 
large amount of light traffic, and, being an old residential 
street, has not been torn up so much for underground 
work as many others, and presents the best example of a 
street worn mainly by traffic. 

The growth of this class of pavements in Buffalo has 
been such that there were on January 1, 1896, the follow- 
ing quantities and repairs for 1895 and the eleven years 
of city maintenance, 1885 to 1895, inclusive, were made 
to the extent shown 


REPAIRS. 
‘a pias | | 
Total Maintained Cost |On Streets!) Cost Actually Cost 
Cost by City, per | Repaired,| per Repaired per 
of. Sq. Yds. Yd. | Sq. Yds. Yd. | Sq. Yds. | Yd. 
ae ee ac os, ae See a 2 
1895 $69,661.49 1,042,543 - 067 795,313 - 087 57.068 1.22 
1885 to 1895 
inclusive. 184,349.09 


=e ‘ 
*3,339,558 -055 *2,325,239 | .079 | 134,327 | 1.37 
. ! 
*These are in equivalent yards per annum. 


REPAIRS 1885-1895, INCLUSIVE. 


At Periods 1 to 11 Years After Expiration of Guarantee. 











No. of Streets. | On Streets Repaired. | On Total Maintenance. 
Period. a ; -| 
Paved. | Repaired} Sq. Yards. per ¥a.| Square Yards. Py 
! 
1 Year. 132 44 528,923 035 1,057,025 | .018 
2 Years. 92 56 587.267 086 807,692 | 062 
3 73 56 503,730 -085 606,024 | -O71 
4 51 | 37 329,218 -136 403,550 | +108 
5 4 | 17 145.591 -114 200,179 083 
6 9 | 6 54, -063 89,761 -038 
7 9 8 88.779 057 | 89.761 056 
8 6]; 5 44,660 034 | 53,946 028 
9 4 2 16,140 019 | 28,445 O11 
= bes 2 10,288 061 | 10,283 -061 
S =, 2. oo 7,264 «| £046 7,264 -046 
Average per yard per annum...........++- weceel 079 [eeeecereeeeerers +055 
January 1, 1896.— 
Miles of asphalt, exclusive of parkways . 192.9 
Total yards laid ‘ ‘ ‘ ‘ 3,581,238 
Total squares laid under guarantee ‘ . 2,123,168 
Total yards maintained by city 1,384,418 
Total square yards maintained by street 
railroad ‘ , , ; 73,652 
Total first cost of pavement ; ‘ ‘$10, 636,157.92 


Construction, 1896, to October 1.— 


Miles . . ; ‘ ‘ : ; ‘ 5.22 
Square yards. . . , ‘ 89. 163 
Cost ‘ , ‘ ; , $261, 360 


Prices paid for repairing asphalt pavements: 
1891. 1802. 1803. 1804. 1895. 1896. 
Resurfacing, per square 


ee 1.29 1.62 1.59 1.54 1.49 1.35 
Skimming.......... ewan ace, ewan 7 ee 
Replacing base and 

CN 5 35.0 sss eu : £23 a SO eee oe oe 
Scraping joints and 

painting gutters, - 

Rilke TOOE Eis. sia sors 04 .04 .04 .04 .04 0336 
Cleaning and pouring 

cracks per lin. foot.. 02 .02 .08 -.08 .63 


Replacing stone tooth- 
ing along street rail- 
way tracks, per lin. 
| errata ee ate ee 


While the streets have been under the charge of con- 
tractors, the guarantee having been uniformly five years, 
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except on streets paved in 1884, where it was extended 
to eight years, repairs have mainly been attended to 
where and to such extent as they were found necessary 
without necessity of demand from authorities. This is 
not the proper way, for the authorities are not enabled to 
study each pavement and get data for avoiding similar 
defects. 

Upon the expiration of the guarantee the streets are 
placed in thorough repair under supervision of inspectors, 
in some cases to the extent of resurfacing the entire 
street. The maintenance guarantee, as ordinarily drawn, 
is not specific enough, leaving too much to the discretion 
of the authorities, and I believe it should be for a longer 
time, state as closely as possible what kind and to what 
extent repairs should be made by patches, filling, skim- 
ming, or when to be resurfaced. 

Furthermore, an inspector should be placed at the plant 
of the paving contractor to know what course is pursued 
there; otherwise the municipality has no data for study 
of various mixtures, nor does it know that the contrac- 
tor is carrying out the specifications in this important 
feature. 


MUNICIPAL GOVERNMENT OF NASHVILLE. 


BY JOHN L. KENNEDY, BOARD OF PUBLIC WORKS, NASH- 
VILLE, TENN. 

At the time of the adoption of our federal constitution 
and our form of state and national governments Amer- 
ican cities were few and small, but the habit of our people 
has been to concentrate, and we are rapidly developing 
into a nation of great cities. Three now boast of more 
than a million inhabitants each. Twenty-five or more ex- 
ceed 100,000 each, while smaller municipalities ranging 
in population from 50,000 down to 5,000 are so numerous 
throughout our states that they scarcely attract the notice 
of a traveler as he passes them. 

The tendency to city life is increasing with accelerated 
velocity. In each of these cities there must be, sub- 
ordinate to the federal and state government, a separate 
and distinct local government emanating directly from 
the people of the city and operating directly upon them, 
and in theory conducted according to the expressed will 
of the majority. The purpose of this separate govern- 
ment is to promote the general welfare; to restrain the 
vicious; to secure to the provident the fruits of their in- 
dustry and frugality, and to protect all in life, liberty and 
the pursuit of happiness in their common affairs. The 
matters which are most directly committed to the manage- 
ment of this local government are direct taxation and 
public expenditures, police regulation, fire protection, 
public property, public improvements, public education, 
public charities and sanitation, and the granting of fran- 
chises to aggregated capital. 

These local governments are administered by officials 
selected by the people from the people whom they serve. 
Experience has demonstrated the inefficiency of that form 
of municipal government which confides the entire control 
of the public business to a body of aldermen and council- 
men, who work by and through committees appointed by 
themselves from amongst themselves, and the tendency 
now is to concentrate work and responsibility upon a select 
few chosen for the purpose, reasonably compensated by a 
fixed salary and held to a strict personal accountability 
for fault or failure. This movement is in the right direc- 
tion, but much remains to be done before approximate 
perfection is attained. It is not supposed that this 
society can revolutionize the entire system of municipal 
government, but great good can be accomplished if the 
members will seek to discover and correct the defects in 
their respective governments. And it is possible that 
from necessity and varied experience there may be 
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evolved ideas and suggestions that will enable some 
fortunate city to secure for itself a more perfect form of 
government than any which is represented in this society. 

It occurs that this laudable work would be facilitated 
by examining some particular government, now in opera- 
tion, allowing each member to compare it with that 
government with which he is most familiar and note 
defects and advantages. With this view we present the 
principal features of the charter adopted in 1883 for the 
government of the city of Nashville, Tennessee, and which 
with slight amendments has been the fundamental law for 
thirteen years. 

The city is for municipal purposes divided into twenty 
wards. ‘The corporate authorities are vested in a mayor 
and city council, a board of public works and affairs, and 
in such officers as may be appointed or elected in pur- 
suance of law. 

The city council is composed of twenty councilmen 
elected for a term of four years, at a general election, by 
the qualified electors at large of the city, but not more 
than one residing in any ward shall be eligible. This 
general election is held every two years, when only ten 
councilmen are chosen. 

The mayor is also elected at these general elections for 
aterm of two years. Councilmen receive no compensa- 
tion. ‘The mayor is paid a salary. 

The board of public works and affairs is composed of 
three members elected by the city council, one member of 
this board being elected every two years for aterm of six 
years. The members of this board are paid a salary, 
must not engage actively in any other business, but must 
devote their whole time to the conduct of the city’s 
affairs. ‘Their duties and responsibilities are great, as will 
hereafter be shown. 

The city council elects a city attorney, city marshal, 
building inspector, health officer, tax assessor, comp- 
troller, treasurer and recorder, who also presides as judge 
of the police court. They all have their respective duties 
under the law and are paid salaries. A board of educa- 
tion is elected by the city council. The members of this 
board receive no compensation, They have charge of the 
public school property, select the teachers, etc. 

The city council elects its own president, and holds 
two regular meetings each month, but may be convened 
in special session at any time on the call of the mayor, 
or, in his absence, by the call of the president; but at 
these special meetings business is restricted to the object 
stated in the call. Laws are enacted after being passed 
on three several readings by a majority vote, on the 
third of which readings a majority of the whole number 
of members shall be required, and a law thus enacted 
must be submitted to the mayor for his approval. He 
may approve or veto the law, in whole or in part, but it 
may be passed over his veto by a majority of all the 
council. If he neither approves nor vetoes a law within 
a specified time, it becomes the law without his approval. 

The mayor and city council within certain limitations 
have power by ordinance to levy and collect taxes, to 
license and tax various lines of business, to appropriate 
money for the expenses of the city, to make regulations 
to secure the health of the inhabitants, to establish hos- 
pitals, to provide water-works, to establish a system of 
free schools, to make appropriations for streets, bridges, 
sewers, etc., to suppress crime, impose fines for breach of 
ordinance; to grant rights of way through the city to cer- 
tain moneyed corporations, etc. 

The board of public works and affairs has exclusive 
power and control over the construction, supervisiun, 
cleaning, repairing, grading and improving the streets, 
alleys, avenues, lanes, public wharves and _ landings, 
market-houses and spaces, bridges, sewers, drains, ditches, 
culverts, canals, streams and water courses, sidewalks 
and curbing, and the lighting of all such public places, 
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repairing, cleaning, lighting and heating of all public 
buildings (except public school buildings) and grounds, 
and over all public improvements of the city. 

The board of public works and affairs has exclusive 
power to employ such chiefs and heads of departments, 
policemen, firemen, engineers, superintendents, clerks 
and other persons necessary for the execution of its 
duties, and fix their compensation within limits prescribed 
by the mayor and city council, but the wages of common 
laborers are fixed by the board. All these employees 
may be removed at will by the board. . Vhis board also 
has the exclusive power to organize and control the 
police and fire departments, to control the water-works 
and its appurtenances, the workhouse and the city hos- 
vital. 

On a fixed day in each year the board of public works 
and affairs prepares and submits to the mayor and city 
council an itemized estimate of the amount of money 
deemed necessary and advisable to spend in the execution 
of the duties of the board for the ensuing year, specifying 
for what department, etc. This estimate is considered 
by the mayor and city council, and after being allowed 
in whole or in part, the taxes are collected accordingly, 
and carried to the credit of the board of public works 
and affairs. This fund is then drawn upon by the board 
for expenses incurred and improvements made during the 
year, 

Contracts over $50 and less than $500 are let to the 
lowest competent responsible bidder, without referring 
the matter to the council. But when any contemplated 
expenditure exceeds $500 the board first transmits to the 
mayor and city council a careful estimate of the cost of 
the material or work, with an ordinance authorizing the 
expenditure. If the mayor and city council approve of 
the expenditure the ordinance is passed, the money is 
appropriated, and the board proceeds to make the pur- 
chase or execute the work, awarding the contract to the 
lowest competent responsible bidder. If the proposed 
expenditure is not approved, the ordinance is rejected 
and the money remains in the treasury. 

The council cannot compel the board to make any 
specific improvement or expenditure, and is itself for- 
bidden to make any appropriations of money or credit in 
the way of donations, etc. Neither the council nor the 
board can appropriate the revenues or taxes for any pur- 
pose other than strictly municipal purposes. 

The foregoing is an outline of the fundamental law of 
the city as established by the state legislature; and the 
state legislature only can alter or amend it. There are 
many minor, but salutary, checks and restraints through- 
out the entire system of the government. 

Business sessions of the board of public works and 
affairs are open to the public, a record of the proceedings 
is kept, and any citizen may consult the same. 

Under this form of government the city has been 
administered since 1883, and public progress has been 
great, as attested by many new and handsome public 
buildings, extensive and substantial streets of brick, 
granite and macadam; a system of sewers eight or ten 
times as extensive as in 1883; a free iron bridge of 
ample dimensions and handsome design spanning the 
Cumberland River; a city hospital; a city water-works of 
a capacity more than twice the present necessities; a fire 
department and a police department ranking with the best 
in the country. 

The taxable property of Nashville, as returned by the 
assessor in 1883, was $17,198,389. In 1895 it was $35,- 
072,475. The population in 1880 was 43,350; in 1890 it 
was 76,308, while in 1895 it was fairly estimated at 
87,000, 

Nashville’s experience has demonstrated the value of 
her present form of government. Great good has re- 
sulted from the election of the councilmen by a vote of 
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the entire city; the power of the ward politician being 
thus minimized. And the election of only a portion of 
the council at one time and one member of the board of 
public works and affairs at one time is a great advantage, 
the effect being to secure experienced officials at all 
times and to protect the city against the shock incident 
to periodical and entire change of administration. 

It is a wise policy, too, that confers upon the mayor 
and city council the sole authority to levy and collect the 
city taxes, and to restrict the expenditure of the same, 
but with no power to direct or compel it. The board of 
public works and affairs being alone empowered to make 
public improvements, must show good reason for any pro- 
posed expenditure before the council will appropriate the 
necessary money. This prevents favoritism to localities 
or individuals. 

The board of public works and affairs being held re- 
sponsible for the proper performance of the duties com- 
mitted to its charge, is wisely permitted to employ and to 
discharge at will all subordinates. This secures skill and 
fidelity. 

It is believed that Nashville’s system of government 
may well be adopted by a city of far greater proportions. 
It must be conceded, however, that no form of govern- 
ment has ever been devised that will secure the blessings 
of civilization and liberty to a people who are not ever 
watchful and true to themselves. Honesty and intelli- 
gence must be constantly on the alert. 

The writer ventures the opinion that the best form of 
city government is one that is as simple in construction 
as practicable, and with which the. people can easily 
familiarize themselves. And that it should be adminis- 
tered by a limited number of executive officials clothed 
with ample power to properly perform all required duties, 
being permitted to select their own heads of departments 
to whom special work is assigned, and to discharge at will 
any head of department or subordinate. 

The legislative department and the executive depart- 
ment should be distinct and the line between their respec- 
tive duties and authority well-defined and insurmountable. 
The legislative department should provide the revenues, 
but should not direct the expenditure. The executive 
department should haveno authority to raise any revenue, 
but should have the exclusive power to expend the same 
under such restrictions as the legislative department 
might impose to secure fidelity and to prevent a sub- 
ordination of the public good to the interest of a select 
few. 

The salaries paid to these varicus officials should be 
sufficient to attract men of the first order of business and 
sagacity, and their terms of office should be of long dura- 
tion, expiring periodically, but so adjusted that less than 
a majority will go out of office at any fixed time. But 
paramount to all else it is necessary to place honest and 
intelligent men in office. Honesty and intelligence can 
safely administer any form of government until it can be 
changed, but ignorance and dishonesty can injure and 
distress a people under the best possible form of govern- 
ment. 

To place good men in municipal office is sometimes 
difficult, but this would be largely overcome if at the 
popular election no other matter was voted upon. The 
election of no county, state or federal officer, nor the 
decision of any economic question should be submitted 
to the people at the time when they elect their mun.cipal 
officers. There would then be less swapping of votes and 
pooling of issues and little opportunity for moneyed com- 
bines or evil-doers to influence elections by the use of 
money or by other wrongful methods. 





By the law of France, a tax of 10 francs ($2) a year is 
levied on all bicycles, tricycles and tandems, 
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BROOKLYN EXCISE DEPARTMENT. 


‘The office of Colonel Harry W. Michell, special deputy 
excise commissioner for Kings County, has recently 
been officially examined and pronounced the model office 
of the state. 


had perfected an admirable system upon which to conduct 


‘The examiners found that Colonel Michell 


the important affairs of his office, 
that the records were written up 
to date and errorless, that the 
collections were promptly and 
carefully handled, and that all of 
the business of the office was 
transacted in a methodical man- 
ner. All this is especially com- 
plimentary to Colonel Michell, 
when it,is taken into considera- 
tion with the fact that the Brook- 
lyn office is one of the most extensive in this state, having 





issued licenses to the number of 4,000 and over under 
the new law and having made collections aggregating 
about $2,500,000 since May 1. Another point in the 
deputy commissioner's favor is that he has conducted his 
office with a force far less, numerically, than is allowed 
by the law. The Brooklyn office has only four special 
agents, while it is entitled to twelve, and it has no audi- 
tor. The office force consists of the special deputy com- 
missioner, a cashier, an assistant cashier, a confidential 
clerk, a stenographer and five clerks. Still, with this 
relatively small force, the Brooklyn excise office has been 
declared the model one of the state. 

Colonel Michell, the head of the office, is one of the 
best known and most popular citizens of Brooklyn. He 
has served in the National Guard for thirty-five years and 
is Colonel of the Fourteenth Regiment, N. G., N. Y. 


BROOKLYN’S CHIEF ENGINEER. 


Peter Milne, chief engineer of the Brooklyn depart- 
ment of city works, occupies a most important and re- 
sponsible position. The construction and maintenance 
of all of the great public works of Brooklyn are under 
the supervision of Mr. Milne, who performs the complex 
and exacting duties of his office 
with rare skill and judgment. 
Under his control there are five 
divisions of city work, the sub- 
ordinate engineers of which are: 
I. M. de Varona, water supply; 
C. H. Myers, sewer construction ; 
N. P. Lewis, street construction 
and repairs; W. E. Belknap, 
Wallabout improvements, and E. 
S. White, construction and re- 





pairs, 


Mr. Milne was appointed to his present position by 
Commissioner Willis on May 14,1896. Prior to that time 
he was the city’s water purveyor for a number of years. 
In his profession, Mr, Milne holds an eminent position, 
his training and experience having been of the highest 
order. Brooklyn is fortunate in having such a competent 


man at the head of _its engineering staff, 
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THIS DOCTOR FAVORS FLUSHING. 

Dr. William Dickore, a Cincinnati chemist, is urging 
a change in the method of cleaning streets in his city. 
He suggests that the city be divided into small districts, 
each in charge of one man, with a long line of hose, who 
shall flush his district daily from the fire plugs. 

“Tt is done in many of the great cities of Europe,” says 
the doctor. ‘Our system of sweeping grinds up all the 
filth on the streets and sends it into our houses, where we 
breathe in it the germs of disease. Besides, it does not 
clean the streets. The dirt is piled up and left lying for 
hours, and afterwards is trampled about and blown about 
till it can not be shoveled up. The cost of flushing would 
not be greater than the cost of sweeping. It would take 
more men, but no horses. Most of the expensive system 
of city stables could be abandoned, and the money spent 
for horses given to laborers in wages.” 


TROLLEY LINES IN BOSTON. 


Boston has one of the largest trolley systems in the 
country, yet the number of small companies sprinzing up 
in the suburban cities and towns and seeking entrance 
into Boston continues to increase. The authorities of the 
Watertown Arsenal have lately given permission to the 
Newtonville & Watertown road to lay tracks across the 
government grounds and thus enter the Brighton district 
of Boston. Another company, the West Roxbury & 
Roslindale, has just opened a road from Forest Hills to 
Dedham, through a region hitherto undesecrated by the 
broomstick train. A third company is making efforts to 
build from Newton, through Brookline into the city, but 
as it has been shut out of the subway by recent legislation, 
the company may never begin operations. 


—An alderman who is a member of two aldermanic 
committees is entitled to cast two votes in committee 
when the committees to which he belongs meet in joint 
session. Such at least is the case in Milwaukee, accord- 
ing to an opinion rendered by the city attorney of that 
city. The committees on public buildings and schools 
were struggling over the choice of plans for a new school 
building and the chairman of the joint meeting ruled that 
Ald. Okershauser, who was a member of both committees, 
was not a bigger man than any man of either committee. 
Ald. Okershauser, however, had an idea that he was 
worth just as much as any two of the other members, 
when it came to voting, and he submitted the matter to 
the city attorney. The city attorney’s opinion created a 
great deal of surprise among the city officials of Mil- 
waukee. 


—It is likely that there will be aseparation of grades 
between Woodward avenue, the most important street in 
Detroit, and the tracks of the Michigan Central, the Lake 
Shore and the Grand Trunk railroads. The companies have 
offered to raise their tracks about five feet and a half and 
build a bridge, if the city will sink the roadway seven and 
a half feet. The proposition may be accepted, although 
Mayor Pingree has heretofore insisted that the railroad 
companies ought to sink their tracks uniformly around 
the city and thus separate the grades without expense to 
the city. 
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NOTE AND COMMENT. 


The fire commissioners of the city of Buffalo seem to 
need a little shaking up. For the past fifteen years they 
have been exercising rank favoritism in the purchase of 
department supplies, and during all this time their arbi- 
trary and unwarranted actions have cost the taxpayers of 
Buffalo no inconsiderable sum of money. The commis- 
sioners have, without apparent reason, assumed that the 
fire hose made by the Eureka Company is the only hose 
fit for use in the Buffalo department, and they have 
adopted specifications which preclude the possibility of 
any competition in selling hose tothem. ‘They advertise 
for bids whenever they want to buy hose, but their adver- 
tisement shuts out all other manufacturers in the interest 
of the Eureka Company. The commissioners might as 
well save the money they spend for useless advertising, 
because their specifications permit no one to bid except 
the Eureka people. For many years the Buffalo taxpay- 
ers, through the agency of their fire commissioners, have 
been paying go cents a foot for Eureka hose, while they 
could have purchased other hose equally as good, and 
perhaps better, at a much smaller price. Furthermore, 
if fair and business-like competition had been permitted 
in the bidding, perhaps the Eureka Company would have 
recognized the necessity of offering their hose at a lower 
price. In the purchase of hose the Buffalo commissioners 
have either lacked common business ability or indulged a 
disposition to be unfair with the people whose money 
they spend and with the score or more of hose manufac- 
turers in this country. 

The commissioners attempt to justify their peculiar 
methods by claiming that the Eureka is the only hose fit 
for use in Buffalo. This is an absurd contention. By 
their own experience the Buffalo commissioners are not 
competent to judge the comparative merits of various 
makes of hose, for they have not used any except the 
Eureka during the past fifteen years. If they are to 
judge by the experience of other fire departments they 
are confronted with the fact that in other cities hose 
equally as good as the Eureka isin use. If Eureka hose 
possesses marked superiority over all other makes, it is a 
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wonder that first-class fire departments in cities other 
than Buffalo have not taken to its use exclusively. 

The fire commissioners of Buffalo may have a legal 
right to exercise their poor judgment at the expense of 
the taxpayers, but they have no moral right to do so. 
It is their official duty to transact the business of their 
department with fairness and economy. 


Buffalo is perhaps the only city in the country where 
the people’s servants have had the audacity to establish 
and perpetuate a monopoly in the fire hose business. In 
many other cities, however, monopolistic measures no 
less antagonistic to the public welfare have been promul- 
gated by public officials. We have in view the various 
cities where officials in charge of public works have 
adopted specifications for asphalt paving which permit 
only the use of the Trinidad material. Such specifica- 
tions permit no one to bid for paving contracts except 
the Barber Asphalt Company and its agents. The Barber 
people control the Trinidad material, and in cities where 
no other asphalt is admitted to competition they may set 
their own prices. It is a significant fact that in cities 
where Trinidad asphalt has been secured at the lowest 
figures, the specifications have admitted bids on other 
materials. This is the natural result of competition, and 
the relative merits of the different materials need not be 
considered. As long as officials permit the Barber com- 
pany to enjoy a monopoly in any city, the property own- 
ers of that city cannot reasonably expect the company to 
reduce its prices. The moment that competition enters 
into the matter, no matter whether or not the competing 
material is as good as the Trinidad, the Barber company 
will be forced to lower prices. 


The awakening of the people to the importance of 
competition in public as well as private business has al- 
ready resulted in the abrogation of the Barber monopoly 
in some cities. A number of cities that formerly per- 
mitted only the use of Trinidad material are now adver- 
tising for bids on other asphalts as well. In all such 
cases the result has been a considerable reduction in the 
cost of asphalt paving, whether of Trinidad or other 
material. 


While on the subject of asphalt paving, it might be 
well to state that the Trinidad material, meritorious as it 
is, has found some very worthy competitors. Ciry Gov- 
ERNMENT is now making an investigation in a Western 
city where Trinidad and other asphalts have been used 
extensively, the result of which will be published in an 
early issue. This report will show conclusively that 
Trinidad asphalt gives no better satisfaction than some 
of the other asphalts. 


By the verdict of the majority of the New York fire 
commissioners, J. Elliott Smith, superintendent of the 
fire alarm bureau, is a competent official and his depart- 
ment is in a satisfactory condition. This verdict comes 
in the face of the facts that the New York fire alarm sys- 
tem is absolutely the worst in this country and that it has 
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not been properly improved under Mr. Smith's superin- 
tendency. Several monthsago Superintendent Smith was 
charged with incompetency and other faults; he was given 
a long trial by the fire commissioners, and now two of 
the three commissioners have decided that the charges 
have not been sustained and the superintendent must be 
reinstated. 

The decision of the two commissioners forms nothing 
more nor less than another case of ‘* white-washing,” so 
common with municipal official investigations in this 
country. At the trial of Superintendent Smith it was 
proved that in Brooklyn, Boston, Pittsburg and Newark, 
having 2,092 fire alarm boxes, there were two cases of 
failure in giving 4,509 alarms, while in New York, having 
1,259 boxes, there were ror failures in giving 4,874 
alarms. It was also proved that the underground fire 
alarm cable system of New York, which was constructed 
at a cost of $450,000, has made a record of failures and 
defects very many times in excess of what could be 
reasonably expected, as for example, that during the 
month of January, 1895, there were twenty-seven cases 
of fire alarm circuits ‘‘open,’’ and all apparatus thereon 
disabled for an amount of time equivalent to one circuit 
being useless for three days and seventeen hours. As a 
matter of fact, nearly all of the competent testimony 
given at the trial showed the fire alarm system of New 
York to be in a most deplorable condition and a menace 
to the safety of life and property. Yet Commissioners 
Sheffield and Sturgis voted to reinstate Superintendent 
Smith, thereby giving their official approval to New 
York’s inefficient fire alarm service. They may some day 
feel the full force of the remarks of Commissioner La 
Grange, who voted against the reinstatement of Superin- 
tendent Smith. Mr. La Grange said: 


‘If this system be continued as it exists, even for a limited 
time, it is a certainty that some open circuit, or some failure of 
a box to send in an alarm when pulled for fire, will result in a 
conflagration and loss of life and property which will arouse 
our citizens from their apathy on this subject, and they will 
compel reform. If this board shall attempt to reform this ser- 
vice by reinstating in office the man who has deformed it, and 
secretly kept it deformed, that will be an affair of the majority 
of this board, but not an affair of mine. I decline that respon- 
sibility, and vote to find the superintendent guilty of incompe- 
tence under the eighth charge, and that he be removed for 
‘conduct inconsistent with the office he holds,’ and for ‘incom- 


petency ’ in said office,” 





Voting by machine was a failure in several eastern 
cities on November 3. The Meyers machine, which was 
used at Rochester, N. Y., did not come within a mile of 
meeting the expectations of its friends. In a number of 
the precincts many more voters were recorded as having 
entered the booths for the purpose of voting than were 
registered by the machines as having actually voted. 
This discrepancy is said to have been caused by defects 
in the mechanism of the machine. During the day a 
number of machines had to be repaired, and in such cases 
the secrecy of the ballot could not be preserved, for the 
figures were revealed to the man making the repairs, 
Nearly all of the Rochester aldermen, who voted to give 
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the Myers machine a trial, are now convinced that it is 
not capable of satisfactorily performing the work it is 
designed for. The McTammany machine, which was 
used at Worcester, Mass., and the Davis machine, used 
at Hornellsville, N. Y., were also failures. 





JA XES“ FINANCE. 


—The city of Milwaukee, which, in common with 
other cities, has of late experienced considerable trouble 
in disposing of municipal securities, has finally succeeded 
in placing $540,000 of its bonds and is now contemplat. 
ing the issue of $200,000 more. ‘Three months or more 
ago the city decided to issue bonds aggregating $540,000, 
and although Milwaukee bonds had before commanded 
premiums of about 12 per cent., it was not until October 
27 that the city finished disposing of all the bonds, and 
in no case was the premium more than 9 percent. The 
first time that the commissioners of public debt met to 
sell the bonds they received, instead of the usual score 
or more offers of high premiums, a bid from S. A. Kean, 
of Chicago, of a premium of one-fourth of one per cent., 
and another bid, from E. B. Underhill Co. of New York, of 
a premium of 2 1-2 per cent. At the previous sale of 
municipal bonds, in June last, a premium of almost 12 
per cent. was bid for securities aggregating $420,000, 
and the difference in the bidding in the short space of 
time proved startling to the commissioners of public 
debt and to the other city officials. They finally pointed 
out that New York had been unable to sell its 3 1-2 per 
cent. bonds and that Brooklyn had failed in a similar at- 
tempt. ‘They decided to wait for better bids. They met 
again a few days afterward, and the Northwestern Mutual 
Life Insurance Company, of this city, offered $564,455 
for the whole issue of $540,000, a premium of about 4 1-2 
per cent. The Milwaukee Mechanics’ Mutual Insurance 
Company, of this city, and E. C. Stanwood & Co., of 
Boston, offered a premium of 5 per cent. for a small por- 
tion of the issue. E. Beekman Underhill, of New York, 
sent in the lowest bid. He offered a premium of 5-8 per 
cent. for the whole issue. At the next meeting of the 
Board C. H. White & Co., of New York, offered 6 per 
cent. for $200,000 of the bonds, and the Milwaukee Me- 
chanics’ Mutual Insurance Company offered 6 per cent. 
and 7 percent. for a part of the bonds. These bids, like 
the ones which had preceded them, were rejected. A 
few days later the commissioners of public debt sold 
$160,000 of the bonds to the Milwaukee Trust Company 
at 106. Mr. White, of New York, wanted an option on 
the entire issue at 106. He finally made an offer of 107. 
E. D. Shepard & Co., of New York, offered 108.22 for 
$220,000 of the bonds on condition that they were not 
delivered until November 15. The commissioners de- 
clined this offer, principally on account of the deferred 
payment. Nor did they, after they had sold more of the 
bonds, accept bids running from 1o5 1-2 to 107. They 
even rejected bids of 7 1-2 made by E. B. Underhill, Jr., 
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of New York, and E. H. Rollins’ Sons, of Boston. ‘The 
latter raised their bid on October 27 to 108.52 and got 
$160,000 of the bonds, all that remained unsold. The 
purchasers of other bo:ds were C. H. White & Co., of 
New York, and Seasongood & Mayer, of Cincinnati. It 
has been the first time in many years that the city has 
difficulty in 
distinction 


experienced any disposing of its bonds, 
which, in fact, have the 
largest premium ever paid for municipal securities, at 
least in America. ‘lhe price that has been paid for the 
last issne amounts to about two-fifths of the price which 


Milwaukee bonds commanded at the last previous sale. 


of bringing the 


—The largest bond sale ever attempted by the city of 
New York terminated successfully on Nov. 11, when 
$16,046,590.70 of bonds were sold to Vermilye & Co. at 
104.71. The bonds are exempt from taxation, are pay- 
able in gold, bear 3% per cent. interest, and run from fif- 
teen to thirty years. They are divided as follows: seven 
million dollars fxr the redemption of bonds maturing this 
year, $1,925,141.37 school-house bonds. $1,750,000 
additional water stock, $1,200,000 for the payment of 
State taxes, $1,000,000 dock bonds, $600,000 for re- 
paving streets, $400,000 for the construction of the 
Harlem River Bridge at Third Avenue, $102,849.33 for 
sanitary improvements in school-houses, $158,600 for 
grounds and buildings for the College of the City of New 
York, $85,000 for the expenses and awards of the Change 
of Grade Damage Commission, $300,000 for the con- 
struction of the new East River Bridge, $250,000 for the 
new east wing of the Museum of Natural History, $175,000 
for the improvement of parks and driveways, and $100,000 
for repaving roads and avenues in the Twenty-third and 


Twenty-fourth Wards. 


—Cleveland, Ohio, sold $100,000 of water-works bonds 
to Deitz, Dennison & Pryor at $106,027. 


—Cleveland, Ohio, park improvement bonds, amount- 
ing to $250,000, will be sold on Jan. 6. 


—Brooklyn bonds, amounting to $2,115,242.41, were 
sold on Nov. 5. ‘The bonds bear interest at 31% per cent., 
and the total premium realized on the sale amounts to 
$16,194.12. 


—The Malden, Mass., board of aldermen has increased 
salaries as follows: Clerk of board of health, from $225 
to $600 a year; city solicitor, from $800 to $1,000; city 
physician, from $400 to $600. 


—The city of Richmond, Va., has cut down the salary 
of the city engineer from $5,000 to $3,600 a year. 


—The Kansas City council has decided to impose a tax 
of $100a year on all divine and magnetic healers, mind 
readers and spirit mediums, clairvoyants and palmists. 


RAILROAD TAXATION IN NEW JERSEY. 


BY JOSEPH A, DEAR, JERSEY CITY. 

There have been three distinct eras in which three dif- 
ferent systems of assessment and taxation of railroads 
have existed in this state. The first was the system 
inaugurated when a charter was granted to the Camden 
and Amboy. It consisted of the imposition of a transit 
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duty to be paid in the first instance by the railroads for 
each passenger crossing the state, and in later instances 
of a tax on valuations made by the railroads themselves 
while all the property of the railroads was exempt from 
all other taxation. This lasted till 1869, when the transit 
duties were repealed and a tax of one-half of one per cent. 
was levied by the state, except on such companies as had 
irrepealable contracts, on the cost of each railroad and 
its equipment for the sole benefit of the state, and in lieu 
of all other taxes and assessments. ‘This second era 
closed with the passage of the act of 1873, by which the 
claims of the municipalities were first recognized. In 
this act, while the old provision of a tax of one-half of 
one per cent. on cost of road and equipment for the sole 
benefit of the state was retained, it was for the first time 
provided that a tax not exceeding one per cent. might be 
levied on the property of the railroads for the benefit of 
the municipalities through which they ran. ‘The benefits 
that might have accrued to the cities through this pro- 
vision were greatly reduced by the unreasonable exemp- 
tion of main stem and ten acres of terminal property. 
The disappointment and consequent dissatisfaction 
caused by the operation of the act of 1873 led to the 
passage of the act of 1884, and the amendment thereto of 
1888, under which we now live. ‘The main features of 
both the acts of 1884 and 1888 are the division of all 
property used for railroad purposes under four classifica- 
tions, as follows: 

First—Main stem, not to exceed one hundred feet in 
width, including passenger depots or stations. This class 
is taxed one-half of one per cent. for the benefit of the 
state alone. 

Second—All property used for railroad purposes out- 
side of main stem. ‘This is known as second-class prop- 
erty, and is taxed not exceeding 1 per cent. for the bene- 
fit of the taxing district in which it is assessed, in addi- 
tion to one-half of one per cent. which goes to the state. 

Third-—All tangible personal property. ‘This is taxed 
one-half of one per cent. for state purposes only. 

Fourth—The franchise and all other property. The 
franchise is taxed on its assessed value one-half of one per 
cent., as is the ‘‘other property,” of whatever it may 
consist; stock or bonds of other companies, most prob- 
ably. Real estate owned by the railroads, but not used 
for railroad purposes, does not come under the operation 
of this act, and, of course, is taxed at full local rates. 

It is evident from this sketch of New Jersey railroad 
legislation that since 1873 the law has expressly recog- 
nized the right of the municipalities to impose and collect 
taxes on railroad property. This right has, however, 
been grudgingly conceded and unduly restricted, yet it 
will be seen hereafter that it is still a most valuable one. 
To the lay mind it would seem that under the provisions 
of the amendments to the constitution that ‘‘ property 
shall be assessed under general laws and by uniform rules 
at its true value,’’ municipalities should be entitled to 
assess and collect taxes on the railroad property within 
their limits in the same manner and at the same rates as 
they do all the other property. The Court of Errors and 
Appeals, however, has decided that this is not the case, 
and that a system of classification which a learned mem- 
ber of the court pronounced ‘‘arbitrary and fanciful” 
was in accordance with the constitution, and that the 
legislature had not transcended its powers when it estab- 
lished this ‘‘arbitrary and fanciful” classification, with 
varying rates for the same kinds of property, which same 
kinds of property it has chosen to group under different 
classifications. The policy of maintaining this arbitrary 
Classification is, however, now loudly challenged. 

When so important a change in the law is proposed it 
is reasonable we should be asked ‘‘to what extent does 
the prevailing system of classification for purposes of 
assessment operate as a real and substantial grievance 








November, 1896. crirs 





demanding the immediate attention of the legislature.’’ 
let the following figures answer. ‘The total valuation of 
all real estate in the state of New Jersey was $798, 793,632 
in the year 1895. Of this great sum the individual hold- 
ings amounted to $662,833,068; the holdings of the rail- 
roads and canal corporations were $135,950,564. The 
amount of taxes paid on real estate held by individuals 
was $10,230,000, or 1.54 per centum; the amount paid by 
the railroads was $1,261,003, or 93 per centum. Indi- 
viduals, farmers and manufacturers whose business has 
been unusually depressed during the past three years have 
thus had to pay a rate of taxation averaging more than 
65 per cent. in excess of that paid by the wealthiest cor- 
porations in the state. Will it be fora moment contended 
that this division of the burdens of the state government 
is in proportion to the abilities of the two classes of tax- 
payers ? It is not; and the system which places the heavier 
burden on the weaker and poorer taxpayer is an injustice 
that should be speedily ended. 

With the exception of the neighboring state of Penn- 
sylvania, we should look in vain over every state of the 
Union for a parallel to this legal and economical mon- 
strosity. 

Further, the present system inflicts a serious loss on 
every county in the state. The amount of railroad prop- 
erty of the second class in the various counties of the 
state is $41,120,216, as computed by the state board of 
assessors. ‘Ihe tax now paid on this amount is stated by 
the same board to be, for 1895, $400,694.50. Were this 
property taxed at the same local rates as paid by individ- 
ual real estate owners the sum collected would be about 
$786,800, If the main stems of the roads paid local rates, 
$94,840,348 more of ratables would be available to lighten 
the present burdens that are so crushing to private real 
estate owners. ‘heir present taxes would be reduced by 
the amount of $1,696,291.13, the amount of taxation the 
railroads escape, and which, of course, is borne by indi- 
viduals. 

As it is claimed that the railroads already pay more 
than they can bear, it will be well to note what they have 
to pay in adjoining states. ‘The total tax assessed on 
the roads in this state in 1895 was $1,514,411.26. ‘Their 
vross earnings amounted to $42,512,657.86. ‘The taxes 
were therefore 3.6 percent. of the gross earnings for that 
year. ‘The railroad commissioners of New York report 
the taxes paid by all the railroads in that state as $7,365,- 
336.77 for year ending June 30, 1894; the gross earnings 
for same period $197,957,315. In New York, therefore, 
the taxes paid are 3.72 per cent. of gross earnings. In 
Massachusetts on gross earnings of $70,424,840.45 the 
total taxes paid were $3,500,162.18, or at the rate of five 
per cent. of gross earnings. In Cook county, Illinois, on 
a gross valuation of only $18,671,732 the railroads pay 
taxes amounting to $1,206,670.97, or 6.46 per cent., while 
the Illinois Central alone pays to the state seven per cent. 
on its gross earnings. ‘The taxes paid by the railroads 
in this state are therefore less than they pay in other 
states. 

They are, however, not only not paying their equitable 
share of the taxes, but they are dodging the taxes for 
which the law makes them liable. The act of 1884, in 
defining ‘‘ main stem,” provides that in case any railroad 
should have more than one line or branch in any county 
only one of such branches should be considered as main 
stem, the others only as property belonging to the second 
class and taxed as second class. The companies are, 
however, evading this provision by forming separate com- 
panies for each new siding or branch they construct. 
The Lebigh Valley, the National Docks, the Pennsylvania, 
the Jersey Central and West Shore each have branches 
in Hudson county that should be taxed as second-class 
property. Short branches not exceeding half a mile in 
length have had full fledged companies organized to 
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operate them. ‘The officers are generally the same as 
the officers of the parent company, but by virtue of the 
legal fiction of separate corporate existence the half mile 
of track becomes ‘‘ main stem” and thus escapes local 
taxation. 

The present system not only defrauds the municipali- 
ties now, but it threatens them with still worse to come 
in the future. Every apparently unoccupied foot of 
meadow land on New York Bay or the Kills is already 
held either by the railroads in their own names or those 
of their agents. In Jersey City the holdings of the rail- 
roads that were 944 acres, valued at $30,582,302 in 1885, 
had grown to 1,155, valued at $38,758,513 in 1895. Over 
$8,000,000 have thus been taken from the ratables of this 
one city in ten years, and within the past five years over 
$9,000,000 of additional property has been purchased by 
the same parties, and, unless the law is amended, will be 
withdrawn from the city ratables in a comparatively short 
time. The same process is taking place at Camden, 
Perth and South Amboy, Bayonne, Elizabethport, Wee- 
hawken and Phillipsburg, though to a less notable ex- 
tent. 

In every city of this state the valuations have steadily 
been pushed upward for years, until they are in many 
places beyond the actual value of property in these hard 
times. There has, however, so far as I can make out, 
been no revision of the railroad assessments to meet in- 
creased values of property, though the state board has 
been alert to include in its assessments all improvements, 
in the way of new switches, tracks, buildings, etc., as 
soon as made. 

The state could well spare some of the steadily increas- 
ing income it derives from this source and share it with 
the municipalities. The expenses of the state have un- 
warrantably increased of late years; salaries have been 
increased, offices created and work undertaken that might 
have been postponed till the advent of more prosperous 
times. A little wholesome frugality for the next few 
years would allow of a diversion of many thousands of 
dollars, that it receives from railroad and miscellaneous 
corporation taxes, to go to the relief of the overburdened 
taxpayers and real estate owners of both cities and coun- 
ties. This diversion of state income, however, is not 
necessary if only the railroads be made to pay their fair 
share of taxes. ‘The bill introduced by Mr. Queen last 
year proposes to tax ‘‘main stem” and all other property 
used for railroad purposes at local rates, less one-half of 
one per cent. to go to the state. This would be theo- 
retically just, but is perhaps hardly necessary. If the 
tax on main stem were increased, say 33% per cent., this 
increase to go to the taxing districts, while the rate for 
second-class property were increased to full local rate, the 
amounts available for localities would be: From main 
stem about $360,000; from second-class property prob- 
ably $400,000, or in all $1,060,000, in place of the $410,- 
862 received by localities in 1895. This is not put for- 
ward as strictly realizing the ideal of equal taxation, but 
it would provide an immense relief to all the counties and 
municipalities of the state, would be a step in advance 
which would make easier the complete equalization to be 
ultimately effected, and would be more easily secured 
than if a radical course were at once attempted. Even 
this installment of justice would remove from our state 
the reproach to which she is now justly exposed that she 
maintains a system of taxation that oppresses the poor 
and favors the rich. 


Pittsburg officials are figuring on the cost of an elec- 
tric light plant for the city. The only thing that keeps it 
back is the fear that after it is purchased and put into 
operation, the march of electrical science will be so rapid 
that the plant will be out of date. 
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ATER. 


Registrar Geilfuss, of the Milwaukee water department, 
is strongly advocating a reduction of the charges made 
for water furnished to consumers who do not use meters, 
which means a great majority of the consumers. His idea 
is that these consumers should be given the benefit of the 
surplus earnings of the department in excess of the sum 
required annually for the expense of maintaining and 
operating the department and of the amount needed for 
the interest and sinking fund for water-works construction 
bonds. The surplus for last year was $85,000, and it has 
been the custom to turn this surplus over to the general 
city fund. This disposition of the surplus, it is asserted, 
is unlawful, because the law authorizing the city to con- 
struct and maintain a system of water-works and to issue 
bonds therefore requires that all income derived from the 
system shall be applied to paying the interest and princi- 
pal of the bonds used in its construction. It may be that 
the present agitation will result in anew schedule of water 
rates, making a reduction of about 20 per cent. in the 
present rates, but Chairman Caufy, of the committee on 
water-works, states that there will probably be no report 
for some time, as a sub-committee would probably be 
appointed to make a full and searching investigation of 
the matter. 


—The Southington (Conn.) Water Company has de- 
cided to extend its mains. 


—The water board of Rome, N. Y., is about to adopt 
a system of meters. The members of the board are of 
the opinion that the absence of meters permits a very 


great waste of water. 


—Crawfordsville, Ind., has voted to issue $20,000 of 
bonds for a new water system. 


—Joseph J. DeKinder and M. Richard Muckle, Jr., 
have been appointed members of the special commission 
at Philadelphia to investigate and report upon the esti- 
mated cost of construction and maintenance of a muni- 
cipal electric light plant. Messrs. DeKinder and Muckle 
will select the third member of the commission. 


—The Waltham, Mass., board of aldermen has appro- 
priated $24,000 for the purchase of an additional pump 
for the water-works. 


—Pittsburg wants water filtration. A commission is 


now examining into the merits of the various systems. 


—Mayor Swift, of Chicago, has appointed a commission 
of five experts to investigate the causes of the pollution 
of the water supply and report plans for remedying the 
matter. The experts are Commissioner of Public Works 
Downey, General Wm. S. Smith, Lyman E. Cooley, Ex- 
City Engineer Samuel G. Artingstrall and City Engineer 
Benzenberg, of Milwaukee. 


—The voters of Piedmont, W. Va., have decided that 
the town should own and operate an electric lighting 
plant. 
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BALTIMORE WATER-WORKS CHANGES, 


The Baltimore Water Board has adopted the recom- 
mendations of Samuel M. Gray, of Providence, who was 
employed as a consulting engineer to ascertain what im- 
provements are needed in the water supply of Baltimore, 
especially with reference to future increased demands. 

The chief changes suggested by Mr. Gray to bring 
about the successful operation of the scheme which he 
proposes include the construction in the near future of a 
reservoir at Walbrook; the construction further of a sec- 
ond additional reservoir on high ground near the Rei- 
stertown turnpike; the erection of a pumping station on 
North avenue, adjoining Mount Royal reservoir; the en- 
largement of the Oliver street pumping station by placing 
a reserve pump there of the same capacity as the 10,000, - 
ooo-gallon pump now used; that Mount Royal reservoir 
be abandoned, because of its small capacity and low ele- 
vation, and that the pumping station in Druid Hill park, 
on the north side of Druid lake, be also abandoned, be- 
cause the changes in service will render it useless. 

With the report is submitted an estimate of the total 
cost of the improvements which he suggests. ‘The esti- 
mate is as follows: 75,000,000-gallon reservoir and land 
for same, $450,000; two 17,500,000-gallon pumps, in 
place, $130,000; pumping station and stack, $90,000; 
one 10,090,000-gallon pump, in place, in exchange for 
pump, $35,000; five 150-horse 
3,500 linear feet of 
48-inch suction main, $202,500; 13,500 linear feet of 36- 
inch force main, $121,500; screens and screen fixtures 
for gatehouses, in place, $12,800; schemes for supplying 
upper service area, $193,200; distribution of mains and 
valves, $735,700. ‘Total, $1,985,700. 


old 5,000,000-gallon 
power boilers, in place, $15,000; 


IRE > POLICE. 


—A paid fire department is proposed at Lockport, N. Y. 
It is likely that the change will be made early in the new 
year, 

—Cambridge, Mass., will probably have a new central 
fire station in the near future. It is proposed to make 
the new building a model fire-house, with all the latest 
improvements, 

—The Newark, N. J., police commission is trying to 
secure a new central station for the police department. 

—A new fire-engine house will be established in the 
Fifth ward, Pittsburg, next year, 

—A chemical engine company has been added to the 
Hartford, Conn., fire department. 

—Springfield, Mass., has appropriated $17,000 for a 
new hose house. 

—Minneapolis council has ordered the city clerk to ad- 
vertise for bids for 5,000 feet of steam fire-engine hose. 

—Moses W. Cortright, formerly inspector, has been 
made deputy chief of the New York police, at a salary of 
$5,000 a year. 
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—Congress will be asked to make an appropriation for 
a fire boat for the city of Washington. 


—The fire commissioners of Detroit, Mich., will en- 
deavor to get an appropriation for a new truck house in 
the northeastern part of the city. 


—The Albany, N. Y., council has authorized the fire 
board to add 34 men to the paid fire department. ‘These 
additional employees are to be taken from the ranks of 
the call men. The salaries of the permanent men have 
been fixed at $720 per annum. 


—The police commissioners of Bridgeport, Conn., have 
asked the council to empower them to increase the force 
of police patrolmen to a complement of fifty men. 


—Niagara Falls, N. Y., will probably add a chemical 
engine to its fire department equipment. 


—Frank Plinda has been appointed chief of police at 
Schenectady, N. Y. 

—Oliver Knapp has been appointed chief of the fire 
department at St. Joseph, Mo., succeeding Michael Kane, 
who has been disabled by injuries received in the service. 


—The fire department at Waterbury, Conn., is to have 
a new chemical engine. 

—The Boston police commissioners, inspired probably 
by the example of Mr. Roosevelt, are discountenancing 
in every way the so-called ‘‘ protection” of saloons, res- 
taurants and other public places by the patrolmen. A 
short time ago, two superior officers started upon an in- 
vestigation of their own and found two South End officers 
eating in a restaurant when they should have been patrol- 
ling their beats. ‘The culprits were brought before the 
police board and fined according to the length of time 
which each had taken from his tour of duty. Since that 
time, investigations have been made and the com- 
missioners have requested restaurant keepers to complain 
of any attempts made by patrolmen to obtain ‘‘free 


iunches,”’ 


INVESTIGATED POLICE DEPARTMENTS. 


Capt. George W. Wittman, of the San Francisco police 
board, who was sent on a tour of the United States to 
investigate the police methods of the larger cities, has 
submitted his report. The cities visited by the captain 
were St. Louis, Chicago, Minneapolis, Cincinnati, Louis- 
ville, Atlanta, Washington, Baltimore, New Orleans, New 
York, Brooklyn, Boston, Providence and Philadelphia. 
He thinks that the Brooklyn department is the best he 
investigated, and devotes five of the twenty-two pages of 
his report to that city. He gives a mass of statistics 
about the salaries paid, the make-up of the force and the 
method in which it is conducted. 

‘¢The police stations,” he says, ‘‘are simply perfec- 
tion, being built of brick and stone, three stories in 
height, fifty feet frontage and all on street corners, with 
patrol wagon stable attached, each station having com- 
plete dormitory facilities for the men and all well fur- 
nished and supplied with bath rooms, etc,” 

‘¢ T witnessed the annual parade of the Brooklyn police,” 
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proceeds the captain, ‘‘and it was a very creditable 
affair, ‘The parade was held on the afternoon of May 23, 
and passed the reviewing stand at 3 p. M. There were 
1,600 men in line, marching four divisions of 400 men each, 
a brass band to each division, and each division under 
immediate command of an inspector of police. The men 
made a very fine appearance. They were all in full 
dress, with the regulation belt and baton. The patrolmen 
wore a red cord and tassel on the baton, the sergeants 
blue, the captains, inspectors and chief wore a white cord 
and tassel. The patrol wagons brought up in the rear of 
each division, and the rear of the column was composed 
of two companies of park police. 

‘*Taking it all in all it was a very fine display, and 
reflected great credit on the commanding officer; in fact, 
I would not be doing justice to my theme if I did not say 
a few words here of Mr. W. J. McKelvey, the most efficient 
superintendent of the Brooklyn police department. I 
found him an excellent gentleman and a most thorough 
disciplinarian and commander. He has brought the 
Brooklyn department up to a standard of which he can 
well be proud, and though in command of 1,800 men, he 
can always find time to treat all who have business with 
him with civility and consideration. He is a thorough 
police officer, having associated himself with the depart- 
ment thirty-three years ago, and served in it continuously 
in the various capacities, from patrolman to roundsman, 
to sergeant, to captain, to inspector, and finally to super- 
intendent of what I consider the finest police department 
in the United States.” 

Captain Wittman praises the New York police force, 
and says that he witnessed the parade of that department. 
‘*Although the display was fine,” he adds, ‘‘the march- 
ing was not as perfect as that of the Brooklyn force.” 

Of the New Orleans police. the captain says that a 
‘don’t care” system seems to prevail, and that the police 
are ‘‘ undersized and slouchy looking, and are not up to 
the standard of intelligence that is necessary to a good 
department.” 

In closing, Captain Wittman says that the departments 
that were most removed from politics were the most 
efficient and best disciplined, and gave better satisfaction 
to the public at large. 


ScHOOLs“ IBRARIES. 





—A public library has been opened at West Indianapo- 
lis, Ind. Miss Gertie Hilligos is the librarian. 


—The Detroit School Board has reconsidered and 
tabled its resolution providing for the introduction of 
Bible readings into the public schools. 


—The total enrollment in the Chicago public schools on 
the first day of the present term was 196,842, or 16,500 
greater than one year ago. 

—The voters of Hartford, Conn., have decided to ap- 
propriate $160,000 for an addition to the high school and 
$16,500 for a manual training school. 
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The annual report of the Cincinnati public library 
shows that there are 215,596 volumes on the shelves and 
The total expense of the library for 


, -"7 
24, 


772 borrowers. 


the year amounted to $54,066.14. 


—A new public library building, to cost $250,000, Is to 
be erected at Newark, N. J. 


—C. B. Gilbert has resigned as superintendent of the 
St. Paul public schools to accept a similar position at 
Newark, N. J] 


‘WUBLIC }MPROVEMENTS. 


—Butte, Mont., is going to experiment on the paving 
question. The street in front of the city hall, for a dis- 
tance of 100 feet, is to be paved at the expense of the 
city, and asphalt, granite and wooden blocks are all to be 
used. What a nice crazy patch it will make! 

—The district commissioners are considering a change 
in the method of sweeping the streets of Washington. 
When the present contract expires, in about eight months, 
it is probable that the city will sweep the streets with its 
own machinery and employees. ‘The contract system has 
not given proper satisfaction. 

—Health Commissioner Curtis, of Albany, N. Y., is 
inspecting the different garbage reduction systems with a 
view to recommending one for adoption in his city. 

—The Indianapolis board of public works has decided 
to use wooden street signs, painted black with gold letter- 
ing. The blue and white enamel signs heretofore used 
have not proved satisfactory. 


—Hartford, Conn., has voted for a $25,000 appropria- 
tion for a bridge on Park street. 


—The city engineer of Houston, Tex., has been ordered 
to prepare and submit estimates on the cost of paving 
Washington street with gravel, brick or asphalt. 


—A large number of streets at Sioux City, lowa, will be 
paved with asphalt and brick next season. Alderman 
Westcott, chairman of the paving committee, says the 
contracts will be let by April 1. 


—Three members of the council, three members of the 
board of health and the city engineer of Canton, Ohio, 
will take a trip for the purpose of investigating garbage 
reduction plants. 


—Plans have been made for the construction of a 30- 
inch storm and sanitary sewer, to cost $6,500, along Ely- 
sian street, Houston, Tex. 

—The city engineer of Houston, Tex., has been in- 


structed to prepare specifications for a 36-inch sewer 
along Heiner street. 


—A sewerage system, to cost $350,000, is proposed at 
Galveston, Tex. 


—During the present year more than nine miles of as- 
phalt paving have been laid in the city of Brooklyn, and 
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it is expected that a much larger amount will be laid next 


season. 


—A wooden block pavement, on a 6-inch concrete 
foundation, is to be laid on First street, Portland, Ore. 


—The health department of Chicago has recently put 
into service the first contagious fever van in this country. 
The ambulance is built of mahogany, with an elaborate 


trim of second growth ash, and the wheels have pneumatic 
tires. Inside, every modern compliance for moving con- 


tagious cases has been provided. ‘There is not a scrap of 
upholstery nor an article that cannot be thoroughly fumi- 
gated. A rubber mat covers the floor and a_ basket 
stretcher, with a mattress filled with hair, assures comfort 
and perfect sanitary conditions. 


PHILADELPHIA CITY HALL. 
The municipal buildings of the city of Philadelphia, 
called ‘‘ The City Hall,” are, next to the 
Parliament Houses of London, probably the largest sin- 
The average dimen- 


commoly 


gle pile of buildings in the world. 
sions of the Parliament Houses are 300 feet by 870 feet, 
giving an enclosed area of about 251,000 square feet, 
while those of the City Hall are 435 feet by 435 feet, giv- 
ing an enclosed area of 189,215 square feet. ‘The City 
Hall tower is, however, the highest structure of the kind 
in the world, having a total elevation of 537 feet 1134 
inches, which is only two feet lower than the Washington 
Monument. The next highest structures are the twin 
towers of Cologne Cathedral, 510 feet, and the Great 
Pyramid, 480 feet. 

Begun in 1872, it has been twenty-four years in con- 
struction and up to the present time has cost the city of 
Philadelphia $20,214,727.98. Work on the tower was only 
completed this fall and much of the interior work on the 
upper floors is still to be done and a clock placed in the 
tower with dials each of adiameter of 20 feet. When the 
building is completed it is expected that all departments 
of the city government, included under the heads of legis- 
lature, executive and judicial, will be centered therein. 
There are in all more than 500 rooms, with a total floor 
space of 621,438 superficial feet, or 14% acres. 

The site was selected by popular vote; the building has 
been constructed under a board of commissioners ap- 
pointed by act of legislature; work was begun Jan. 27, 
1871; ground was formally broken August 16, 1871; the 
first stone was laid August 12, 1872; the corner-stone 
was laid in thenorthwest angle of the tower, with Masonic 
honors, July 3, 1874; the last block of marble was set in 
place May 7, 1887, on the tower at the southwest angle, 
337 feet 4% inches from the ground. 

There is no small difficulty in deciding under which, if 
any, of the hitherto established orders or styles of archi- 
tecture many of the most important structures of the 
present day can properly be classed. Thecity hall build- 
ings are of this character. Designed in the spirit of 
French art, the architecture is essentially modern in its 
leading features and presents a rich example of what is 
known by the generic term of the ‘‘renaissance,’’ modified 
and adapted to the varied and extensive requirements of 
a great American municipality. It consists of a single 
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building under one roof and is built of white marble. The 
whole exterior is bold and effective in outline, and rich 
in detail, being elaborated with highly ornate columns, 
windws, and 


pilasters, pediments, cornices, enriched 


other adornments. ‘lhe four fronts are similar in design. 
In the centre of each, an entrance pavilion of go feet in 
width rises to the height of 202 feet 10% inches, having 
receding wings of 128 feet elevation. ‘The fronts termi- 
nate at the four corners with towers of four feet square 
and 151 feet high. Archways of 18 feet in width by 36 
feet in height, opening througheach of the four central 
pavilions, constitute the four principal entrances to the 
building, and at the same time afford passages for pedes- 
trians, up and down Broad and Market streets, directly 
through the buildings. In the centre of the structure is 
a courtyard 200 feet square and from the north side of 
this space rises the tower which weighs upwards of 66,000 
tons. 

The exterior of the building above the basement em- 
braces a principal story of thirty-three feet six inches, a 
second story of thirty-five feet seven inches, and a third 
story in the centre pavilions of twenty-six feet six inches, 
with an attic over of fifteen feet. 

The several stories are approached by elevators in 
groups of four at each corner of the building, besides sev- 
eral single elevators in different parts of the building. 
An electric elevator is also to be placed in the tower run- 
ning tothe base of the statue. In addition to these means 
of approach, there are large stairways in the four corners 
of the building and a grand staircase in each of the centre 
pavilions on the north, south, and east fronts. 


MAYOR OF SOMERSWORTH, N. H. 


Col. Christopher H. Wells, mayor of Somersworth, 
N. H., whose portrait appears in the group of mayors 
published on another page, was born in that city on July 
6, 1853. He attended the public schools, was fitted for 
college in Somersworth high school, entered Bowdoin in 
1871, and graduated in the class of 1875. He studied 
law with his father, Nathaniel Wells, was admitted to the 
bar in 1878, and practiced in partnership with Wm. R. 
Burleigh, formerly of Somersworth, but now of Chicago. 

In 1883 Mr. Wells purchased the newspaper and pub- 
lishing business known as the Free Press Publishing Co., 
of Somersworth, and later gave up the active practice of 
law and devoted himself mainly to the newspaper busi- 
ness. He has served two terms in the legislature of New 
Hampshire and was a member of the constitutional con- 
vention of 1889. He bears the title of colonel, being a 
member of the military staff of Governor Sawyer. He is 
now serving his third term as mayor of Somersworth. 
During his mayoralty the city has constructed a .water 
supply system at an expense of about $160,000, which in- 
cludes one of the finest pumping stations in New England 
and a covered sand-filter; also a sewerage system at an 
expense of $40,000. 

Colonel Wells is a member of the A. F. & A. M., K. of 
P. and I. O. R. M., the New Hampshire Coon Club, the 
Suburban Press Association and other social and literary 
organizations. 
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NO CITY ARCHITECT. 

The Milwaukee common council has just defeated a 
propositon to create the office of city architect. The idea 
of the measure was to economize by having one official 
do all the work, at asalary of $2,400 a year, for which the 
city now pays many thousand dollars to various archi- 
tects. ‘The ordinance provided that the city architect 
should design and superintend the erection of all build- 
ings that the city should build or remodel. The ordi- 
nance was introduced in the council more than two years 
ago by Alderman Rauschenberger, now mayor of the city. 
One objection urged to it was that the salary provided 
was not sufficient to procure the services of a first-class 
architect, while a large salary would make the office the 
subject of wire-pulling and political intrigue. Another 
objection to the measure was that with one salaried archi- 
tect planning them all, future public buildings would lack 
the progressive improvements which are stimulated by 
intelligent competition. On the other hand it was urged 
that a city architect could always have plans prepared 
long before they were needed and thus the delay entailed 
by competition would be avoided. It was suggested that 
the business of the proposed office could be simplified by 
the use of the same plans for school buildings of equal 
size in all parts of the city. While the discussion was in 
progress a similar idea, but more elaborate, was ad- 
vanced. It was that the wisest and most economical 
method would be to have a commission of experts select 
from among the new school buildings of the city several 
designs, those most convenient and commodious, and 
use them, with such modern improvements as the board 
of public works might suggest from time to time, for 
buildings to be erected in the future. The ordinance, 
however, after it had been approved by the committee on 
salaries, was killed by the committee on public buildings 
and grounds. 


‘*VAGABOND” LAW SUGGESTED. 


The captain of the New York detective bureau urges 
the police commission to use its influence to have a law 
passed by the legislature next winter under the provisions 
of which a person known to be a pickpocket, thief or 
crook, having no lawful orvisible means of support, when 
found loitering around public places, may be deemed a 
vagabond and punished by imprisonment for not less than 
four nor more than twelve months, 

This law is similar to the ‘** vagabond” law in force in 
Massachusetts, which, it is reported, has worked well and 
has enabled the police authorities of the large cities to 
keep those cities comparatively free from crooks. As it 
is at present, in New York and other cities of the state, 
when a well known crook is arrested on suspicion the mag- 
istrate must discharge him for lack of evidence of any 
specific crime against him. 


The rivermen of Pittsburg have petitioned Public 
Safety Director J. O. Brown for a fireboat to protect the 
shipping. Councils have appropriated $40,000 for the 
purchase of such a boat and bids will soon be asked. 

Pittsburg is about to adopt the Bertillion system of 
identifying criminals. 


Crrs 


NOTES OF THE TRADE. 
—The Crane-Ordway Co. has sold to the city of St. 
Paul 4,000 feet of fire engine hose and 1,000 feet of 


chemical hose for $4,100. 


—William H. Hayden & Co., of Bath, have been very 
busy putting in new water systems in Maine this fall. 


They have a force of several hundred men at work in dif- 
ferent towns. 

—The Studebaker Wagon Co., of South Bend, Ind., 
has built eight steel wagons for the city of Dayton, Ohio. 
These wagons are to be used for hauling garbage. 

—It is reported that the Indianapolis Water-Works 
Company has placed an order with the Ingersoll-Sergeant 
Drill Company for a Pohle air-lift plant of a capacity of 
40,000,000 gallons per day. 

—The Ahrens Engine Company has just placed an ele- 
gant new engine in the Toledo (O.) fire department. The 
Toledo firemen are highly pleased with their new acquisi- 
tion. 

—The Warren-Scharf Company is laying an asphalt 
pavement on Hawley street, Binghamton, N. Y. 

—The Gleason & Bailey Manufacturing Company, of 
New York, recently sold a new hook and ladder truck to 
the Albany fire department. 

—Murphy & Ronan, of Albany, have the contract for 
furnishing three new exercise wagons to the fire depart- 
ment of that city. 

—Smith & Caffery, of Syracuse, have the contract for 
furnishing six new drinking fountains to the water de- 
partment of that city. Their price is $17.50 for each 
fountain, and the article is said to be as good as that 
neretofore purchased from New York founders at $4o. 


—The Aultman Company, of Canton, O, has sold to 
the city of Lynchburg, Va., a complete outfit for the 
construction and improvement of roads, consisting of a 
rock crusher and engine, a steam roller, and a road ma- 


chine. 


—Bids for furnishing fire hose to the Nashville Board 
of Public Works and Affairs were as follows: Chicago 
Fire Hose Company, Lion brand, 88.2 cents; J. H. Fall 
& Co., Test brand, 90 cents; Gutta Percha and Rubber 
Manufacturing Company, Maltese Cross brand, $1. 


—The Taft Compaay got the contract for refitting the 
offices of the City Treasurer and the City Auditor at 
Hartford, Conn. 


—Chief Stetson, of the Minneapolis fire department, 
has recommended to the Council the purchase of two 
Vajen-Bader smoke protectors. 


—The Rock Asphalt Paving Company secured the con- 
tract for the Mill street paving at Rochester, N. Y. Their 
bid was $19,685. 

—Recent Kansas City paving contracts: Nineteenth 
street, asphalt, to the Gilson Asphaltum Company, at $2 
per square yard; Fifteenth street, asphalt, to the Barber 
Asphalt Company, at @2.25; ‘Ilwelfth street, brick, to the 
R. J. Boyd Paving and Construction Company, at $1.40. 
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—R. D. Wood & Co., of Philadelphia, got the contract 
for furnishing the pipe forthe improvement and extension 
of the McKeesport, Pa., water-works. 


—The Williamson Pump Company, of New York, will 
supply the new pumps for the McKeesport water-works. 


—The Lindgren-Mahan Chemical Fire Engine Co., of 
Chicago, has sold to the Milwaukee fire department two 
combination chemical engines and hose wagons, 


—The Michigan Pipe Co. has the contract for the e :- 
tension of the water-works system at North Tonawanda, 
ef 

—Otis Brothers secured the contract for placing a new 
elevator in the city hall at Albany, N. Y. 


—Julian Scholl & Co., of Springfield, Ohio, recently 
sold a stone crusher to the city of Norwich, Conn. The 
city officials are highly pleased with the machine. 


—The C. W. H. Moulton Co., of East Cambridge, 
Mass., has the contract for making a new hose wagon for 
the Middletown, Conn., fire department. 


—The Washington D. C., commissioners have accepted 
the Brown garbage crematory at the foot of South Capitol 
street. 

—City Engineer Kelsey, of Salt Lake City, has ordered 
Contractor A. L. Hobson to tear up the asphaltic sand- 
stone pavement he laid on Second South street. The 
city engineer had the material submitted to a chemical 
test and found that it did not meet the requirements of 
the specifications. ‘The condemned material is a Utah 
product. 


—The public, whose attention has not yet been called to 
the fact, will be greatly surprised at the progress made 
within the past year or two in newly perfected apparatus 
for use in fire departments, by which a fire can now be 
fought on scientific principles, resulting in a great saving 
of property from destruction by fire and water, and in 
saving human lives from the many perilous situations 
usually brought about in large conflagrations. The 
greatest accomplishment of the present day is the perfect- 
ing of an apparatus which will fully protect the heads of 
the firemen from fire, smoke and gases, and falling debris, 
at the same time giving them perfect freedom with the 
use of the natural organs, by which they are enabled to 
do good service without being encumbered in any way. 
By the use of this new invention the firemen can pene- 
trate the dense smoke and locate the flames at the earliest 

possible moment, taking advantage of the 
fire in its early stage before it has had time 
to spread and communicate to other parts 
of the building. The new invention to 
which we refer is made in the shape of a 
helmet, out of fire-proof leather, fits over 
the head, can be adjusted as quickly as 
the ordinary fire hat, and is always found 
ready when the alarm is given. ‘The occupant receives 
fresh air for breathing from a connection with a small 
reservoir which is made secure on the back of the helmet. 
The reservoir is charged with compressed air and is so 
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regulated as to furnish the occupant with the necessary 
air required by him to do good service for one hour. 
The helmet is scientifically constructed upon new princi- 
ples, the result of over twenty years labor by the 
patentees, Willis C. Vajen and William Bader, of Indian- 
apolis. ‘The new invention has received the highest en- 
dorsement of the Pacific Coast and International Associa- 
tion of Fire Chiefs, and over a hundred fire departments 
have been supplied with them within the past ten months, 
since the helmet has been placed upon the market. It is 
of personal interest to each individual in close communion 
with the city government to interest himself and make 
inquiry, fully informing himself of the merits of this new 
invention, which is the cheapest investment that any fire 
department can make, and the most important, as the 
great battle in fighting a fire in many cases would be ren- 
dered mere child’s play if it were not for the smoke and 
poisonous gases which have hitherto proved a barrier to 
the fireman who has not been supplied with this new in- 
vention. See that your firemen are protected and that 
the fire department is equipped with these helmets and 
the results will be more satisfactory. A fully descriptive 
illustrated catalogue of this, the greatest fire-fighting de- 
vice that has ever been known, will be cheerfully furnished 
by addressing the Vajen-Bader Company, Indianapolis, 
Indiana. 


HEALTH OF A CITY. 

Health Commissioner Kempster, of Milwaukee, lectured 
recently before the civic section of the College Endowment 
Association on ‘‘A Clean City and Health.”” In answer 
to his question, ‘* Does cleanliness pay?’ he gave a com- 
prehensive historical sketch of the cleanliness of cities, 
and spoke of the apparently organized effort on the part 
of most cities to resist the introduction of proposed sani- 
tary measures, just as they resisted Jenner, when he was 
introducing vaccination, and Morton and Koch in their 
discovery of ether and the bacillus of consumption. He 
spoke of the milk supply of cities, and the system of its 
delivery, and declared that 10,000 infants in Milwaukee 
are supplied daily with milk in the delivery of which 
there are dangers of contamination both from cans and 
ladles. He added that if general demand were made to 
have the delivery in glass bottles, the health department 
would enforce the sterilization of the bottles. He gave 
as the result of the recent inspection of bakeries that of 
247 inspected fewer than 50 were pronounced clean, The 
ordinance passed afterward, however, produced good re- 
sults. Dr. Kempster objected to the exhibition of meat 
and food in the streets, to be covered with dust. 

He considered the public schools, presenting a number 
of reports regarding their unsanitary condition. He 
spoke of the evils of overcrowding and poor ventilation, 
and urged personal inspection by parents of cups and 
towels and other sanitary matters, and when anything is 
found wrong, he said, word should be sent to the health 
department. He spoke of the city water supply, told 
the results of the systematic analysis and made a plea for 
influence and assistance in the efforts of the department 
to right its condition. 
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MUST CARRY OUT THEIR CONTRACTS. 


According to Judge Seaman, of the Federal Court at 
Milwaukee, contractors for public works are compelled to 
Carry out the terms of their contracts or to take the con- 
sequences. There has just been decided in his court a 
claim for $170,240.28 against the city of Milwaukee. The 
plaintiffs were Shailer & Schniglau, Chicago contractors, 
and their claim grew out of the construction of the new 
intake tunnel in that city. After they had been at work 
for some time and completed a large part of the tunnel, 
they began to experience a great deal of trouble in work- 
ing under the bed of the lake, and they finally told the 
city officials that they could not complete the work. The 
city declared that they must either complete the work or 
the city would do so. The result was that the tunnel was 
completed by the city under the direction of City Engi- 
neer Benzenberg. The contractors thereupon sued the 
city for the amount due and to become due if they had 
completed the contract themselves. The city claimed 
that it had expended, in order to complete the tunnel, 
the sum of $113,226.78, over and above what it would 
have paid the contractors had they completed the work. 
The city therefore made a counter-claim for damages. 
The trial of the case lasted about ten days. After all 
the testimony had been taken, the city attorney moved 
that the jury be instructed to return a verdict against the 
plaintiffs and the court granted the motion. One of the 
claims of the contractors was that the ground in which 
they had to work was much more difficult and expensive 
than the borings made by the city engineer, and upon 
which their bid was based, had indicated. 
ceeded in controverting this claim and the contractors 
had nothing to stand upon. The intake tunnel contract 
was awarded July 14, 1890, the price being $250,000. 
When the contractors quit work, which was Oct. 1, 1893, 


The city suc- 


they had received from the city, on estimates made from 
time to time, the sum of $79,759. 


PARISIAN HEALTH MEASURE. 

—The New York Herald’s European edition states that 
at the last meeting of the Paris Conseil d’Hygiene et de 
Salubrite de la Seine M. Nocard ascribed without hesita- 
tion a large share of the odor in some parts of the city to 
the putrefaction of butchers’ refuse, and pointed out 
a very simple means of preventing it. M. Nocard ex- 
plained that during warm weather butchers’ refuse de- 
composed very rapidly and emitted most offensive odors. 
To do away with these bad odors he advises that all 
butchers shall be required to keep a non-metallic recep- 
tacle containing a two per cent. solution of chloride of 
zinc, in which all bones and meat scraps shall be im- 
mersed. ‘This solution is perfectly harmless and inex- 
pensive. While not strong enough to disinfect decom- 
posing meat it is strong enough to prevent the beginning 
of putrid fermentation. 


City GoveERNMEN1 has on its subscription list the 
mayor of nearly every important municipality in the 
United Siates. Thousands of other city officials have 
also recognized the value of this publication by sending 
in their subscriptions. 
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TESTS OF FIRE-PROOF CONSTRUCTION. 


BY A. L. A. HIMMELWRIGHT, C. E. 


The lofty buildings which have sprung up in the busi- 
ness portions of large cities owe their existence to neces- 
sity, and are possible because of the reduced cost of iron 
and steel since 1888 and the perfected elevator mechan- 
ism. High buildings have created an increased demand 
for fire-proof construction. Until recently the fire-clay 
products, common bricks or hollow blucks, have been ex- 
clusively emploved. While this construction was satis- 
factory in many respects, its comparatively high cost led 
to the introduction of many other forms of construction 
designed to fulfill the requirements at a reduced cost. 
The activity in this new field for invention is shown by 
the fact that forty-seven different systems of fire-proof 
construction were submitted to the Department of Build- 
ings of New York City for approval prior to September 
t, 1896. The lack of exact knowledge respecting these 
various systems and the necessity of ascertaining their 
relative efficiency and fire-proof qualities has actuated 
the Department of Buildings to conduct a series of care- 
ful and exhaustive tests. It is proposed to subject each 
system to equal fire and water tests under identical con- 
ditions. For this purpose structures are to be erected 
according to approved plans, in each of which a sample 
floor is to be constructed as proposed under contract, by 
the representatives of each system. 

The first of these series of tests was made at New York 
City, on September 3, 1896. The construction tested 
was the Roebling system, the details of which are shown 


30 

in the accompanying cut. It consists of a wire cloth 
arch, stiffened by steel rods at nine-inch intervals. This 
arch is sprung between the iron floor beams and abuts 
into the seat formed by the web and the lower flange. 
Portland cement concrete is placed upon this iron arch 
and finished level with the top of the iron beams. ‘The 
concrete used in this case consisted of one part of Aal- 
borg Portland cement, two parts of ordinary brown sand 
and five parts of steam ashes. The ceiling construction 
consisted of a series of supported rods spaced about 16 
inches apart and attached to the lower flange of the floor 
beams by clamps, offsetting the rods one inch below the 
To these rods stiffened wire lathing was securely 
laced. The plaster for the ceiling was furnished by the 
United States Mortar Supply Company, and consisted of 
their regular machine-mixed product, gauged with plaster 
of Paris. 


beams. 
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The test structure was a steel frame, brick building, 12 
feet wide and 16 feet long, and about 14 feet high. <A 
double grate embracing the entire area in the interior 
had been built in the lower part of the structure; one 
near the ground level and the other about three feet 
above the first. The floor to be tested was about 1o feet 
above the level of the upper grate and consisted of three 
4-feet arches, supported by 10-inch 25-lb. beams. Four 
chimneys built over openings in the floor at the corners 
furnished the required draft. 

Over the middle arch, comprising 64 square feet, was 
placed the safe load, as prescribed by the New York City 
building laws—150 pounds per square foot, or a total load 
of 9,600 pounds. The necessary levels having been taken 
to determine the subsequent deflections, if any, dry cord 
wood and shavings were piled to a depth of about two 
At 11:10 A. M, the fire was started. 
An Uehling & Steinbart pyrometer had been provided 


feet over the grate. 


by the Building Department, capable of registering tem- 
perature up to 2,500 degrees. Sixteen minutes after the 
fire was started the pyrometer recorded a temperature of 
1,150 degrees. More wood was fed into the building 
through the grate openings and through a space corre- 
sponding to a door, the draught being regulated by sheet 


iron doors. The temperatures recorded were as follows: 


Degrees (Fahrenheit). 
1,300 


Time. 
11:30 
1,600 
1,800 
55 1,900 
:00 1,990 
:07 2,150 

After 12:07 o’clock the temperature ranged from 2,150 
to 2,400 degrees. The plaster ceiling under the floor 
remained intact until about 12:45, when a portion of the 
brown plaster coat, about two feet square, fell away from 
the middle portion of the ceiling. At 12:50 the flames 
were extinguished by the fire department. The hose 
was directed against the ceiling and interior walls for 
about ten minutes, after which the floor was flooded on 
the top to the depth of four inches. 

It was impossible because of the heat to make a critical 
examination of the interior until the following day. It 
was then ascertained that the floor was free from cracks 
and practically uninjured. Careful levelling revealed the 
surprising fact that the iron beams had deflected less than 
one-eighth of an inch. The flat ceiling construction had 
been purposely omitted over about one-quarter of the 
area, exposing the wire cantering and concrete to the 
direct action of the flames. ‘The wire netting of this por- 
tion of the floor was destroyed, but the steel ribs and the 
concrete remained in good condition. 

Actual fires in ordinary buildings have been known to 
develop temperatures of 1,800 to 2,000 degrees for periods 
of an hour or more before the combustible material was 
consumed. At temperatures above 1,200 degrees the 
strength of structural iron becomes seriously impaired. 
The problem is to devise some means by which the iron 
work may be protected and its temperature kept below 
1,200 degrees. 
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In many forms of fire: proof construction the iron beams 
are protected by a lip or projection of brick, or are in- 
cased in a covering of some plastic material that subse- 
quently hardens. But when this protecting material is in 
contact with the iron, it must necessarily transmit to the 
iron the same degree of heat that has been imparted by 
the fire to the protecting material. 

Iron being an excellent conductor of heat, it follows 
that when it attains a temperature of 1,200 degrees or 
more, speedy failure is expected. If, on the other hand, 
a fire-resisting surface be suspended some distance from 
or below the iron beams free from contact with them,and 
the surface be heated to a high temperature, the heat 
would be transmitted to the iron-work only by radiation 
through the enclosed air, a very slow process which re- 
tards injury. 

In actual fire-proof buildings the air space of the sys- 
tem tested constitutes a large air reservoir averaging four 
inches in depth between the ceiling and concrete floor, 
and extending continuously throughout an entire story 
In case of a fire the heat is usually local in one or more 
rooms. ‘The ceilings above these rooms would become 
very hot, and the air above the ceilings would begin to 
circulate, the air space supplying a constant flow of cooler 
air. In practice, therefore, the heating of the iron-work 
would be further retarded by the circulation of cool air 
under it. 

The official tests of other systems of fire-proof con- 
struction are to follow. These tests will prove highly in- 
teresting and instructive to architects, engineers and city 
officials in charge of buildings. A detailed record of the 
results of all the tests, when complete, will make a valu- 
able volume. 

ANOTHER TEST. 


A fire-proof floor, consisting of porous terra-cotta 
blocks, was subjected to a similar fire and water test on 
September 29, 1896, at the northeast corner of 68th street 
and Avenue A, New York City. The floor was furnished 
and erected by the Central Fire-proofing Company, and 
was intended to represent the standard construction as 
used in New York City. 

The floor, as submitted for test 
special construction and did not represent the usual prac- 
tice. The blocks were deeper for the given arrangement 
of the iron-work, and the cement, mortar and concrete 
filling of much better quality that is ordinarily used. In 
view of these facts the Building Department refused to 
accept the construction as a typical one, but was willing 


was, however, of 


to conduct the test. 

The dimensions of the test structure and the spacing 
and size of the iron beams were identical with the pre- 
ceding test, made on September 3. The spaces between 
the beams were filled by Raritan, porous terra-cotta, end 
construction, sectional, hollow brick, 1o inches in depth, 
with a lug or flange extending under and protecting the 
lower flange of the iron beams. The brick were set with 
cement mortar, consisting of one part of Dyckerhoff 
cement to one part of sand. Machine mixed plaster 
about half an inch in thickness was applied to the under 


side of the hollow brick over about two-thirds of the area 
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of the ceiling, the brick being exposed to the flames over 
the remaining area of the ceiling. 

Wood sleepers, two by three inches, were laid crosswise 
over the iron beams at intervals of about 16 inches, and 
cinder concrete consisting of one part of Portland cement 
to three parts of sand and five parts of cinder was filled 
in and well rammed above the hollow brick and levelled 
flush with the top of the nailing sleepers, thus making a 
stratum of about three inches of concrete; the safe load 
of 150 pounds per square foot, consisting of common 
brick, was distributed over the middle arch, which, as 
before, constituted about one-third of the area of the 
floor. 

The plaster on the ceiling, after the application of this 
load, at about 8:40 A. M., of the day of the test, showed 
small transverse cracks corresponding to the joints of the 
hollow brick. A layer of hard cord-wood, about 18 inches 
in depth, covered the grate, the latter being arranged as 
in the preceding test. The fire was started at 9 A. M. 
and maintained until 3 p. M., when it was extinguished by 
the fire department. 

After the building had cooled off sufficiently to inspect 
the interior, it was found that the stream of water had 
destroyed and carried away the lower surface of the hol- 
low brick, exposing the hollow spaces over an area of 
The 
superimposed load was practically supported by the nail- 


about 25 square feet in the centre of the ceiling. 


ing sleepers and concrete; the latter remaining intact and 
uninjured. 

Owing to some difficulty with the pyrometer no tem- 
Copper wire 
coiled around an iron rod and inserted through the brick 


peratures were registered during this test. 


wall was fused; this indicated a temperature of 2,000 de- 
grees. The fire was occasionally allowed to run down, 
however, so that the temperature probably ranged from 
1,800 to 2,300 degrees. 

Although the lack of actual temperatures is a serious 
deficiency in this test and robs it of much scientific value, 
the test was, nevertheless, interesting as illustrating the 
best possible results that can be obtained in the very 
highest form of flat arch, hollow brick construction. 





MUNICIPAL OWNERSHIP. 


A recent editorial in the Providence “Journal” says 
that at a convention of street-lighting officials, held a 
short time ago in New Haven, the papers read tended 
to show that the cheapest service in street lighting is ob- 
tained from private corporations. It was also said that in 
some cases politicians had wasted enough to give a well- 
managed company a large profit. 

This presents one phase of the problem whether street 
lighting, water service, etc., should be under municipal 
or private ownership. Cheapness of service is a highly 
important consideration, and it is possible that taking the 
evidence of all large cities in which there is municipal 
ownership the cost is lighter when the work is done by a 
private corporation. It should be borne in mind, how- 
ever, that this includes a consideration of those cases 
where corrupt politicians have used that branch of the 
municipal government for political purposes at the ex- 
pense of good and economical service. 

It may be said that the experience of American cities 
does not justify the belief that honest service would be 
obtained if street lighting and water service were under 
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control of the municipal government. In this there is 
much force. Municipal government should be reformed, 
and the way to do that is to adopt a system of civil service 
which would require offices to be given according to 
merit, and not according to the whim or corrupt design 
of some ward politician. There is as much need of civil 
service reform in cities as there is in the general govern- 
ment. A system of classified service would do away ina 
great measure with corrupt political influences in the ad- 
ministration of water and light departments. In that case 
better and more economical service should be obtained 
through municipal than through private ownership. 

There is another and more important consideration 
which suggests that municipal ownership should prevail 
in regard to not only lighting and water,but also in street- 
car service. The evil of political manipulation in a single 
department of a city government mav be verv great, but 
it is not so great an evil as the interference of a private 
corporation in practically every department of the city 
government. The latter evil is what is seen in cases where 
a street-car company or a water company throws the 
whole weight of its influence into municipal politics and 
demands that the government of the citv shall be run in 
its interests. Tt would be ten times better for the people 
of anv city if thev, as a municipalitv, owned the electric 
light works, the water-works and the street-car svstems. 
There might be defective service in those departments. 
but it would be possible to improve it, and the city would 
at least not have to stand still and wait for permission 
from some private corporation to do this or that. 

The truth is that all of what are called natural monop- 
olies should be under the care of the public, represented 
by the state, the nation or the municinalitv. In connec- 
tion with it, it should be a svstem of classified service in 
reference to public office or employment, which would 
do awav with much of the corruption that exists under 
what is known as the spoils svstem. Good service would 
be obtained and the municipality could be conducted in 
much the same way that a man conducts his private busi- 
ness. 

A municipality is simplv a big corporation, in which 
the tax-payers—and this includes everv man who has a 
permanent residence in the citv—are the stockholders. 
The mavor and the city council act as president and 
board of directors. How long could a big railroad cor- 
poration keep out of the liands of a receiver if its officials 
were chosen, not on the ground of experience, efficiency 
and integrity, but because they happened to have the 
same ideas on national politics that were held by a ma- 
jority of the stockholders of the companv?) How many of 
us would care to entrust our lives to the tender mercies 
of a railroad company that was run in such a manner? 

What would be thought of a partv of settlers in a 
frontier village who, when attacked by a band of Indians 
should start in fighting each other in regard to whether 
the United States ought or ought not to recognize the 
independence of Cuba? Yet this is just about what 
American municipalities have been doing, year after vear. 
The result we see all around us in every large citv of the 
country, extravagance, inefficiency and robbery being so 
much the rule that an exception, whenever one is found, 
is regarded with open-eyed astonishment—Los Angeles 
“Times.” 


A SAFEGUARD TO PRoPERTY.—A new device for fight- 
ing fire was exhibited recently at Broad street and Ex- 
change place, New York City, at the special request of 
the insurance companies of New York. The device re- 
ferred to is the Little Giant fire extinguisher, controlled 
by the Little Giant Fire Extinguisher Company, a com- 
pany duly incorporated under the laws of New York state, 
and having as its directors many well-known insurance 
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_ extinguish a fire of no small size. 
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men of New York City. 
e tinguishing in a remarkably short time (but a few sec- 


The tests given consisted in 


ouds) a most severe fire built in a wooden frame struc- 
ture, 15 x6 x 4 feet, filled with excelsior, kindling wood, 
One test was to represent a room and the 
There was no addition: of oil 


Shavings, etc, 
second test an open box. 
or other highly inflammable materials, which oftentimes 
leaves in doubt the true value of an extinguisher in case 
of fires such as usually occur. So impressed were we with 
the fact that such a small apparatus could so successfully 
extinguish a fire of such magnitude that we called at the 
office of the company, where we learned that this is the 
extinguisher which has been accepted by the authorities 
of New York City for protection against fire in the muni- 
cipal buildings; the bill having been passed by the board 
of aldermen by a vote of 25 to 2 and later signed by 
Mayor Strong. A similar bill has also been passed by the 
common council of Brooklyn, which proves a well-founded 
appreciation with which the extinguisher is received by 
our city authorities. We were also informed that the 
Little Giant fire extinguisher is in use by the fire depart- 
ments of New York, Philadelphia, Jersey City and other 
places, and that the reports coming from these sources 
form a continuous record of success. We were shown the 
reports of many actual fires which have been extinguished 
by the Little Giant fire extinguisher with the saving of 
many thousands of dollars, and in one instance, at least, 
the undoubted saving of life. Among the fires recorded 
are those occurring from explosions of gasolene and kero- 
sene oil stoves and kerosene lamps; alcoholic liquors, 
clothing, bedding, waste material, tar, grease; in fact, 
almost every conceivable inflammable material, and occur- 
ring under all conditions, as between floors and ceilings 
and within partitions. In not a single instance has the 
Little Giant failed to meet every test submitted to its 
powers. Among the many testimonials shown us were 
well-spoken words from the delegates to the firemen’s 
conventions of the states of Pennsylvania, Connecticut 
and Massachusetts, as well as from chiefs of fire depart- 
ments from all portions of the country. Regarding the 
extinguisher, a short description may be of interest to our 
readers. It is a tube about fourteen inches in length and 
three inches in diameter, weighing three pounds, her- 
metically sealed, and so constructed that a blow of its 
point upon any hard substance, or a twist of the handle 
opens the extinguisher, after which the fluid contained 
therein is expelled by jets, each of which is sufficient to 
The mechanism of the 
extinguisher is somewhat similar to that of an ordinary 
syringe, and is so arranged that about fifteen pressures of 
the handle are required before the contents of the ex- 
tinguisher are exhausted. The extinguisher is guaranteed 
against corrosion—a defect which renders the majority of 
other extinguishers useless within a comparatively short 
space of time. The main points of value possessed by 
the extinguisher are its small size and weight, its simple 
mechanism (which renders it of equal value in the hands 
of any man, woman or child), its efhcacy, which has been 
thoroughly tested, and its low price. We can heartily 
recommend to our readers this wonderful fire fighter, be- 
lieving to be forewarned is forearmed, and with a general 
adoption of this fire destroyer our danger of loss of prop- 
erty and life from fire would be brought to a minimum, 
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1 find Ciry GoveRNMEN’ to be up to the standard on 
municipal questions. Its publication must result in a 
better understanding of such problems.—W. 1D). Wood, 
Mayor, Seattle, Wash. 





I consider Crry GOVERNMENT a very valuable publica- 
tion. I have received the last two numbers and have 
read them with great interest. I find much valuable in- 
formation in your columns. ‘The question of municipal 
government is one of the great problems before the 
American people, and all city officials should be interested 
in knowing what has been done in the government of 
municipalities throughout the land. The question of 
pure and cheap water, proper fire and police protection, 
the right kind of paving, the proper management of all 
municipal improvements, relations between the city 
government and corporations holding franchises there- 
under, the proper preservation of the health of the com- 
munity and the proper management of the financial affairs 
of the city are questions deserving careful consideration 
of thoughtful citizens. —T. S. McMurray, Mayor, Denver. 

The more I see of Ciry GOVERNMENT the more I am 
pleased with it. It is a great source of information for 
city officials who are interested in giving their respective 
cities the best possible administrations.—Horace J. 
Farrar, city clerk, Quincy, III. 

I am a subscriber to Ciry GovERNMENT and heartily 
endorse its objects and methods, and wish you great 
success in its publication.—S. G. Heiskell, Mayor of 
Knoxville, Tenn. 





It seems very wise on your part to recognize that 
schools and libraries form an interesting and important 
part in city government. I sincerely hope and believe 
that all progressive librarians will give you their cordial 
support.—Theresa West, librarian Milwaukee public 
library. 





**City Government,” New York and Chicago, for Oc- 
tober, has a long and detailed description of Brooklyn’s 
present Administration, with portraits of more than a 
hundred of its members. The article shows how municipal 
business is handled here. Other articles include: 

Philadelphia’s gas plant, a comprehensive review of the 
experience of the city in owning and operating a gas plant; 
Mayors on Franchises; Mayors Wurster, of Brooklyn; Tag- 
gart, Indianapolis; Doran, of St. Paul, McGuire, of Syra- 
cuse, Ochs, Chattanooga, and MacVicar of Des Moines, ex- 
press their views on the franchise question; The Great 
3oston Subway, full particulars about the immense work 
of placing Boston street cars underground; Wilmington’s 
Intercepting Sewer, the engineer in charge tells about 
this important improvement; Work of Libraries, Anna R. 
Weeks writes about the grand work of American free 
public libraries; American Society of Municipal Im- 
provements, the coming convention of an organization 
calculated to do much good for American municipalities. 
—Brooklyn Citizen. 
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WHAT OTHERS SAY OF US. 


I have examined City Government and find it a very 
valuable magazine. It should be in the hands of every 
alderman in the Union.—Herman Becker, city clerk, Pe- 


kin, Il. 





I think City Government is the best work of its kind 
that has ever been published.—Francis E. Clark, mayor, 
sridgeport, Conn. 





A bright, up-to-date and interesting monthly called 
‘*City Government” has just made its appearance for 
the third time, and withits eight newsy and well-edited 
departments it proves very interesting reading. 

Some of the features this month are: Philadelphia’s 
gas plant, mayors on franchise, city government of 
Brooklyn, bicycle ordinance in Paris, mayors of Ohio and 
the like. 

The magazine is profusely illustrated with excellent 
half-tone cuts, and is a most interesting and instructive 
periodical for all classes and ages of readers.—Brooklyn 
‘Times. 





A very interesting article on the city government of 
Brooklyn is published in the current issue of ‘‘ City 
Government,” a monthly magazine published in New York 
City and Chicago. The magazine is devoted to the 
practical affairs of municipalities, and is intended for city 
officials and those who are specially interested in municipal 
government. The October number is largely given up 
to Brooklyn. Aside from the article which tells about 
every department of the city, Mayor Wurster has con- 
tributed an interesting article on the municipal franchise 
question. The Mayor gives his views as to the manner 
in which the corporations should reimburse the city for 
the privileges extended to them. ‘The chief magistrates 
of several other cities also furnish contributions on the 
same subject. 

The title page of the magazine is decorated with an 
engraving of the Memorial Arch at the entrance to Pros- 
pect Park, showing the position in which the figures that 
are to adorn the top of the arch will be placed. The 
number also contains handsome half-tone portraits of 
Mayor Wurster and all the members of his cabinet, as 
well as of a great many of the subordinates in the city 
departments; portraits of the members and clerks of the 
Common Council, of Sheriff Buttling, Coroner Coombs 
and other county officials; the chief officials and all the 
captains of the Police Department and the officials of the 
Brooklyn Fire Department. 

There are many articles of an interesting character 
pertaining to city government in the publication.—Brook- 
lyn Standard-Union. 





In the October number of the ‘‘ City Government,” a 
monthly magazine devoted to the practical affairs of 
municipalities, published in New York and Chicago, there 
is a comprehensive and excellently illustrated article of 
considerable extent on the city government of Brooklyn. 
The article in question, as well as the matter to which 
the other pages of the magazine are devoted, form a 
collection of facts of ready reference, and well worth 
preservation. 
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The article on Brooklyn contains by way of illustra- 


tions a full page group of pictures of Mayor Wurster and i 
his cabinet, another page of prominent officials in the dll dll f. (ns rile loll 
various departments, a double page group of the police 
captains of the city, one of the members and clerks to the ... OMPANY... 
common council, one of the fire department heads, and 
an excellent half column portrait of Sheriff Buttling. 
These illustrations are accompanied by reading matter 336 to 346 North Street, BALTIMORE, MD. 
concise in form and yet fully explanatory in nature. 
The terms of the various officials, the appointing power, 
the districts which they represent, the functions of 
departments and brief details of work done are all given, 


supplemented by short biographies of tne men who are ELECTRICAL MACHINERY 


prominent in the city’s municipal life. Pictures and 

reading matter are clearly and concisely presented, and CON 

the issue will doubtless be one of much interest, not only AND STRUCTION, 
to the men treated of, but to the residents of the city at 

large as a thing of considerable reference value. 


The frontispiece of the magazine is a view of the arch 


at the entrance to Prospect Park, as it will appear when { 
completed.—Brooklyn Eagle. omplete Steam Plants.... 


—The National Association of Commissioners and In- BOILERS 
zs " R ee — 5 

spectors of Buildings met at Buffalo last month. The 
following officers were re-elected: President, John 5S. ENGINES, 


Damrell, Boston; vice presidents, John M. Hazen, of 


Minneapolis, P. Lacroix, of Montreal, William H. Cole, DYNAMOS. 
of Camden, N. J.; J. B. Brady, of Washington, D. C.; 
W. C. Haddock, of Philadelphia; secretary, James J. 


Barry, of Boston; treasurer, J. Theodore Oster, of CANNING HOUSE MACHINERY 


MACK MANUFACTURING CO. 


+ VITRIFIED: 


PavInNG BRICKS AND BB3LocKs 


OF HIGH GRADE FOR CITIES AND TOWNS. 
General Offices, Bissell Block, - - PITTSBURG, PA. 


Works :—Rocky Side, Union, Eagle, AZtna, Clifton, Crescent, Sligo, located at New Cumberland, W. Va. 





We invite correspondence from those desiring Vitrified Paving Material of 
acknowledged superiority in respect to durability, uniformity and beauty. 








THE SHALE BRICK EXCHANGE, 


J. L. HIGLEY & CO., 


Canron. ono. Sigel Palin) Brick and Bltek 


ANNUAL OUTPUT, 40,000,000. 





METROPOLITAN, | 
IMPERIAL, | 


FIRST IN SERVICE. RED GRANITE, FIRST IN TESTS. 





IRON ROCK, | 
AND ROYAL. | 


CANTON SHALE PAVERS have no equal and are the acknowledged STANDARD. Prices and Samples furnished on Application. 


















W, M. HAMILTON, 
and Gen’l Mgr. 


J. W. ROBB, B. H. MORGAN, 
Sce. & Sales Agt. 


~{finton- 
Paving and Building Brick C0., 


«eee MANUFACTURERS OF) 
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OFFICE AND WORKS: 


CLINTON, INDIANA. 


BEATTIE — 


PATENT 
Amalgamated 
Self-Cleaning 
its... 


FIRE ALARM AND POLICE TELEGRAPH, 
RAILROAD SIGNAL, 
TELEPHONE and TELEGRAPH BATTERIES. 





MANUFACTURED BY 


Beattie Zinc Works Co. 


READING, MASS. 








Treasurer. 








RuFFALe — 
- « AN System 


HEATING anp 
VENTILATION, 


cee Miss 
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FORCED CIRCULATION ef WARM AIR 
CATALOGUES ON APPLICATION. 


BaFFALO FORGE CoO., 


BUFFALO, N. Y. 


NEW YORK. 
26 Cortlandt Street. 


CHICAGO, 
22-24 W. Randolph St. 


Paving Pitch™ 


~™Street Pavements. 


CORRESPONDENCE SOLICITED. 


BARRETT MANUFACTURING GD., 


Cuicaco, ILL.—gog-914 Chicago Stock Exchange Bldg. 
CLEVELAND, OHIO.—2g Euclid Avenue. 
ALLEGHENY, PA.—170 Rebecca Street. 
Kansas City, Mo.—First and Campbell Streets. 
St. Louis, Mo.—1og N. Ninth Street. 
CINCINNATI, OHIO.—639 West Front Street. 
LouISVILLE, Ky.—Clay and Franklin Sts. 


Also Manufacturers of 


ROOFING. INSULATING, 


CAR°ON AND TARGET PITCH... 


ROOFING AND BUILDING PAPERS. 





























‘LittLe GIANT” 


SAUREOUOREOOOREOOOUEEOERS 
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™_FIRE-™ 
EXTINGUISHER. 


TE 


WALTER R. JOHNSTON, 


LATE SURVEYOR OF COMBUSTIBLES, 
NEW YORK FIRE DEPARTMENT 


47 and 49 Liberty Street, New York. 
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— Beaumont 
Fre AydraMl... 


—~-i8S<—— 


SIMPLE, FROSTPROOF, 
DURABLE, INEXPENSIVE, 


ooo SHE 


W ARREN FILTER. 


Simple, 
Efficient, 
Economical. 


COMBINING THE 
ADVANTAGES OF 


AND IN EFFICIENCY 
UNAPPROACHABLE. 


THE VALVES ARE OF THE BEST GUN METAL. 


Coagulation, Sedimentation, Filtration. 








All hydr. = e tested to 200 Ibs. hydraulic pressure. 3 will 
deliver a fire stream of larger volume and gre 
fo efi viene ny other hydrant; a most valua omy 


Correspondence Solicited. feature in gravity systems. 


Estimates Furnished. 
Results Guarant: ed. 


Cumberland Manufacturing C0, 


220 Devonshire St., 
....BOSTON, MASS. 


5 eneesesensesess 


Recommended by National Ass’n of Fire Engineers, 1888- 


Extract from appendix to report on hydrant tests, by Selim 
H. Peabody, Ph.D., L.L. D., Regent Un a of Illinois ; 


BEAUMONT.. ae b Fri 4 los ware inch 
LUDLOW (2ate).-..-. 25-3 in hy Ce Tel enh 
CREGIER (Comp.).......37.8 | mbyarants wed 


SEND FOR FULL REPORT. 


RICHARD BEAUMONT, Manufacturer, 


KANKAKEE, ILL. 
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